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1 

a- F-r^fieT-oT^c^jte^ #ftg 

&/">'5S >V'5^'<?*-'C*-ot 1 TIB ( a ) #> 

h (f) cD^rti^Ktais©^^*-. 

(a) ^e^-tcdstis+tf-f <7S&Vs&m®r 10 
1 seccftg-rs^-oi/xso^Rj&n- ft 

£fifc?£2#B©'}'Ot'X*>^ft*3--FT&jf 

(b) ^^-fc^tl^tffw^^^ARNMW' 

£ 3 #B©9 -f ;I/X * >^i>W* a - FT Sit 

(c) -^i'^^-^c$l;n-5^^7 u •^^y^ARNA©3 , 

£&£^£4#B©9-Ol'X£>^ff*3--FTSjt 20 
$fr64#Bfc<4fiTS?4;l'X*>^*it*3- ft 

sa£*£5#a©'M;ux*>^*»*3-h--t.ss 
©Kcc^*ite^»A§ nr t>a^ * * -. 

(e) '<2'*-K££ft5*#?•^:/ISy>'AlW^©3• 
«fr65#BJCfi«T494*X*>A*fi*3-FT 
*jtfi^<b6#B©$^a*>^*ll*3--FTSit 

(f ) <^$-(C^in^^**7"-/^liyyARNA©3' 30 
aS5a>£6#BK:ftBT£ , f -OI/X*>^ft*3-FT 

•ens'***-. 

RNA©3 , s* > e> i#e~6#g(cfirg-rs r >'CJi'X$> 
><***=>- kts»e?*«. «cnp»£*. pste 
Mae?. Fae^. HNi&f. fei^ijie^-c* 
s, 11*82 kbk©^**--. 

[IS#J«4] W^1^63©l,»'rtl^{CiB«©^'5 

RNASfctt^©taiiii*3- ftsdna. 

cities] mm i tms** s 7%>;v*}A)w<>? 

FT&DN<vr*&oT. IS*#r ^IIHtVarna 
Sfctre-offiffiMccfcur. ^;ux*>>";*ff*3- 

--^sw&fcfiS^TSDNA. 

$*3- FTSowvCfc-^T. TIB (a) ( f ) © so 
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2 

t>T*l*>CCfEtB©DNA, 

(a) *#T-f •/liyyARNA03'ffi^6 l#aiC(4g 
TS^-OU**^*!!*:!- KT5»firf£2#B© 

F-riae^oraccji-jKte 

-?-*#AT S fc«£>© * E - - > ifMLiUWt Z> dna. 

(b) *#f -f ^l«y^ARNA©3««:tS^TSa5{4A> 
6 2 #BiC{igT& 3 -Ol/X $ »i 2 ft* a - FT S it 
fc?-£3#B©'^.'l'X£>'' ! *ff*3- FT Siffc? 
©Ml K?f ^jtGT^rJfAT 6fc«f>© * > ^SMi * 
(S8TSDNA, 

(c) **'f-^^yyARNA©3 , «tC^TSgP{4^ 
63#BtC<agTS'i>-f.'l';*£>^i'fr*3- FT&il 
£^ £ 4 # B© 9 X £ 3 F T 6 it£^ 
©fyjKJt-*fi£* *#AT €>fc«>© * n-~ > ygp{4£ 

&f#T£DNA„ 

(d) *#f ^|gy-/ARM(V©3'JgK:fflSTSS|5fi[*> 
64SBK{4aT-5"f -Ol^ ft* 3 -FT* it 
£ J F-£5*g©'?-OI/X*>.'> , *3l*3- FTSite^ 
©IB {c^*«&F* # AT Sfc©© ? a - - > yg|5{i£ 

&?#T-5DNA. 

(e) *#r-f ^y>'ARMiv©3«fcffiaTS8B&*' 

(^ieSB© 1 ? >oux* »<***3- FTSfifi?- 
©[IB Ktt &jt£* * ft AT £ fctf>© * n - - > ^SMi* 

{S&T-5DNA, 

( f ) *iJf-A7M;j*mtormKti&lrhW3tii> 
&6#@KffigT*9-(;l'X*>''C*St*3-- KTSiB 
£*£ H"f5-E5a©MKi1-3feJl&f *#ATSte» 
© 9 a - - > ygB<i*&}3T£ DNA. 

[I1WSI7] *#fv:/iRy>>ARNA©3WfflST 

S8Mfcfo& 1 6 gBK&gTS 9 -f # 

nin-KTsae^. JiKNrite^. mi 
ate?-, warns?-. fecko'Lite^-c^-s^ t»# 

^6{ClSi£©DNA, 

[W*3I8] H*14*>i57©l>r*W&>«:lBtt©DNA 
^K^I^JC^T * t i» f - DNA, 

(a) <^$-(c^*M**'f^ ; bsmny 
m>h 1 SBCCffllTSf-fil/^f FT 
6 iteT- £ 2 S B© -7 -f * > ft* 3 - F T & it 
£^©HC£ft*a£^ *ftgS tt£77& 

(b) "S2> t>—ltC's;&in2)%J3 7' -t ~f§$ktf J Arna©3' 
»62SSKttITS^'(Jl'X$>;^I?:3- FT 
■SjtfcTi 3 #B©-7 * >A*»* 3 - FTSit 

e?- ©racc^*ae^ *{4gs 

(c) $-tc%$tiZ*iJ7- 1 :/|^('5'VAR^lA©3• 
*g*>63#B{Ct4aTS'?^^X*>-'^St*3-FT 



(3) 

3 

fisT- ors cc^ae* z&mz * a*s 0 

(d) ^£-&c^$*aa*#?w ^yyAfWCD3' 
48*> 6 4 #SOt{ig-f £ -J 4 JU* 4? > H£ a - K f 

(e) ^^^-^sns^^f-^^iiy^ARiwos 1 

safe?46#Bo^-f^xjr>^^n*3- F-raa 
<dn K^#a£^*<ags io 

(f ) ■'<*£~CC$$*ia*#'f ^^HyyARNA(D3' 

am 

[0 00 1 ] 

■rac±**r*a. ««te**tra^5 5 *v5^x 
but a. 

[0 00 2] 20 

nti^o cft6©a^teSffl^*-B, 2fA2» 

£ETa (Lamb, R.A. & Kolakofsky, D. , Paramyxovi rid 
ae: the viruses and their replication, in Fields V 
irology, 3rd edn, (Edited by B.N. Fields, D.M. Kni 
pe & P.P. Howley)pp.H77-1204(Philactelphia, Lippin 30 
cott-Raven. (1996)) 8 CtlbOZtf&tLX&tctji'** 

jcfcor. aErt-CDNAOjgfi-csaE-ra. &^>r % &g 
<D»ef*t©7>^^*«s:ff«ccHbas^^©ft 

[0003] *ifi©>; ^xgr^cDtiii 

-f rt^StSfta (Roberts, A. & Rose, 3. K., Virolog 
y 247,1-6 (1998); Rose, J. K. , Proc. Natl. Acad. S 
ci. USA 93, 14998-15000 (1596); Palese, P. et al . , 
Proc. Natl. Acad. Sci . USA 93, 11354-11358(199 
6)) 0 *tff-*7llHW&#SI*fcfrOrt9$ ^V^-Ol/ 
*^**-B* DNA^-OI/X. &tdt 

77 Xi«RNA^7 A * - 4 B** < Stta»0*> 

©«F»*}#oTc>a. *oy-/ASfcB7>?y^A« so 
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aftKimRNAiorBasfrsr, $-ou*©*>a*k£ 
©RNA^>'Afcr>^y^A^c»;^K^>^^K 

(ribonucleoprotein; RNP) W.£fc<DftiVft ft L , ^7 

cd y y a rna&c >\ <t 7 y # -Y x u r y y a © rnp^ © 7 -fe 
>^y*j»*ra4c^fc7>?«fe>^0W»&«»fita 

ftoTfcD, RNP»^^^SCCOr^>f;UXmRNACDfi 
< yjlRm (nsRNA) 2 AfrWXSSMMOMM 
©!&#&# (integration) HjB£6ttl>. MCCBRNAp] 

^r-f y isrna^ ;u * ©ae^s^ 2 % - 1 u r 

©SStt <h &£tt&c A * < a t> © t JHtoti a, 
[0 0 0 4] *«W#6«*//f' * ^IHRNA^-f^X© 

(Sendai virus; SeV) , tyXbftltmWCfoi>tt1iC%L 

t\ rtv%9V*}4)\/7s (paramyxovirus) (CdL, mur 
ine parainfluenza virus©— ST^>a o CO^JfoZ 
BZLo©x>^n-y'li^>^^W^^a^vy;l/^- 
>-y Y V (hemaqqlutinin-neuraminidase; 
HN) i7^-^3>^>>'^f (fusion protein; F) 

g^©Rm^y y ^--fe'i y^^ut7'Df^> (rn 
p) a^©ffjr#4*raRNAyyA^»Mtc]ftffi^ 

^rCOY ;UX©mRNA©K^Sc>'y y A©fflK^rtf ^ 
(Bitzer, M. et al., 3. Virol. 71(7): 5481-5486, 19 

97) . vj)iz±>^a-7%&Mm^<Dm>Mm 

(F„) iOr^JsSSti, h y^>KJ:a*>^* 
If #8? (proteolytic cleavage) T Fl t F2 ^C^§{$ 
(Kido, H. et al., Biopolymers (Peptide Science) 
51(13:79-86, 1999) . }S«SSd*t4ft QMB^SI 

#bnr^a o (2 strain) 

nr4so. s^Tgir*atfo*«tcjtu^ffi©ii$2fe* 
gf#rrafijKr&ao c^tttt^s^y-JY^ofi 

B, fflfStt^/cBSIlp-ClO 9 ^ 11 pfu/mlit^UfC^ffi 
^^^-^^•To Sifi^Wc^^f-^^iSRNA^-f^ 

^>f;i/^©«^B«FCcaf^Bfli^$«:^uriia. ?f 
«B^*z»ALfctt**ASWft^^;uxrB^» 

mo^wtcz»A^*ae^*^3ST attfttf&s 3 n 
r^a e 

[ooo5] cnsrcc. ^m&^^p&Bj-o^m 



5 

[ 0 0,0 6 ] 
[0007] 

tfmztfitc. rtetoft. -te^-f^^x (sev) £ 

* £ - h y * ;u £ ATCiSIRMte^ s/j-frormcmA b 
Vy*Z7rf- is jlfcT ) £»A b , LLC-M<2fflIS£ 

^^toHirLLC-MlQttlSCC^S-tf, ?f-3fejte^©^l 

*ate?4$VA©±«. Wf-izrmorm) , 
to^NRseT©^. *fc»Npaie?-i[«e^ioiai{c 

?f*®eT-©#A(4g^>rVA©T& (*#f -f ?M© 

5ii) tca^r. ^«fe^©#&3iJW£T-fs 
[0008] cne.©*sm(*. ^3Kte?*NRafe?© 

i*5oIfi6T*0. ft*fc£i s -4yyA© < fci3T«(C{4B 

t^ltl^. COfcUUfcSKTftfcr. ?f3fctfc?© 

fc»tt:». ***j»2?-*i»VA©±i* 
M. -r&to^^^Y^IKy^AOS'WJJC^AL/^ J5*f 

«c. «iiia«tt*irraae^«cirw»!W«*T* o < tto 
-< 7 , lft-y^A©5 , ffli]tc}fA-r-5Ci(cj:-or > 

B, ^a<£^*«l§»i3#Sfc»©^-7 5 f V 2 -f 
i>V ^-OUX-^^-B. in vivo fc<fc!>* in vitro CC 

few s^3fcae^©»JlK:Wfflr * 9 . mc^y s * v 
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£LT©j£ffl#J8ft<*ft£„ 
[0 0 0 9 ] row£-f^*-C»y./A©33£14©fflgas 

*its»6ni*. ffA^ttae^^ginraKcjao-csstc 

^l-r-5**^3nTl>S (Yu, D. et al. Genes Cell 
s 2, 457-466 (1997)) . C©*#7~ -f 7*llRNV? 

^tfi/TV 7*11 (positive-strand) RNA3 -f^Xf 
10 -teA •J+Htt'J-r^X (Semliki forest virus) ttcit 
-» Kt'X^-ObX (Sindbis viruses) ©I/7' I J3> 

Ajtef-©^-fX*^B/<»ir-^>y©|6fttt (Hex 
ibilitv) fc£tt*±«-3*>©.rf v h#*S. &MB 

< 4 *> 4 kbp£ vmA°]m-e& *) . ? h *WJP 

T^.c<t(cj:^r2 «wa±©ae? *B«uciB3ii-r s 
»*inj«6*>fcLti!&tri. c©i2>^-i , ^-r;ux©by; 

20 n^i^-XKL/c^^^-BaiJSnfc^-f^X*!^ 
H©«{c^>S^b. &%Mm<DMMHV&3 f-K 
«H3*ifcRNi*fflB©fl«tc#l46imBK fe^KSti 

•fe>^^-i/^;ux'<^5f-!&sA^©« 1 4$(c|RIBK 

stBHSJctwc^swrae^Asn. c-wtnttopn 

nritivelffliaJCfe^A^tl-SCiimfflLfc. C©Ci*> 
CW^i'^-BWciAl^SsSMSH^^ffl 

[ooio] BP^*^Bjtt. ^*aer**Arsci 
{cmu. j:u*ftWK:B. ( i ) mtM.&f-imb. 

*-r*->t, Tfa (a) (f ) ©i»-rti*»{cia*8 

©'^i'*-, (a) +<9ii-K.££tiZ>*if?4 7my 
yARw©3'iS^6 1 #@(c&g-r-5 , i'-r;i'X^>>'^ 
40 ^3-Kr*aG^42SB©>5-f;l/Xf >^f»«r 
3- K"riafef©H|{Cj^*a&P36i#PA3tiri,>4^ 
(b) ^£ * ft s 

rna© 3 6 2 #a «c(4a-r s ^ -r ;u x 2 ^ «^ 

a- K-J-sa&f-i3#B©>?^^ * >^-*H*a- 

K-r sa&FcMK^FsKie^jwwAsnTv**^* * 

(c) ^^-Gc^StiS^tfr-f y$I^yARNA 
©3«Jti>6 3#e(C{4g-r^^'l'^X*>^-^M^r3- 
K-rsae^i4Se©')-Y;UX5f>^d;»43-K-r 

sae?©iaiK^afe?*i«iAsn-ct^'<i' 

50 (d) -td? *-K^sn5*^f-^ -y^tf ; 2*iwa>y 



£?<Z>H! KiWEJM^aWPAS tir t > * * - > 

(e) <££-K$£ft£*#7^ ^liyyARNA©3' 
JB^feSSSCCfaBTS^-r^^^^^^K^n- FT 
Sitfef <b 6 Sao «5 >f * K£ rJ - F T£S 

(f ) ^^^-^^n^^^^^^l^(y^ARNACD3 , 
a^66SBCCfl[»TS^-f^*>^^»«:n- FT 

ros^**-, (3) ^^d?-ic^*ns**-f -r ^ 

;l/X*>^*«*:3~ FTSaG-T-**, IKtCNRlG^ 

r®g^ msig^ f»&f. was*, *j<tcfLjte^ 

(2) KfBlSW)^*^ (4) (1)*>& 
(3) ©l>rft*>0C!E*<D^5 5 ^vj-ou*'***- 

3-KTSDNA, (5) «H(fi**TS^5 5*y»5-r 
;l/*^**-K^$ft£*;tf7w ~J%Vr ; A rna£ fctt 
*©*B*lij|«:=J-KTSDNAt?*o-C, tiL*tf?4 7tik 20 

*3f£3- FTsaer^TSfEcc^iaiG^iJfATa 

fc»<D * a - - y #$mi& ft T S dna, ( 6 ) Uttffi 

4 n&#sJ*w>£tcte*<Dm$mZ*~ FTSawC* 
TIB (a) *>6 (f ) 0t>Th*>OclE«©DN\ 

(a) *#f-4 7&#sAmW3'ftfrF>l#Btc&X 
r&V4frX*>rt91tZ*- FT5itGT-i2#@CD 
^;UX£>^if£rJ~ FTSae^Z)MCC^*jiG 
^*J¥AT*fcfe©^u-->^fi*ffi^T*DN\ 30 

(b) *^^^«yyAw^3m«^TS«Mt* 

62#B{CttBTS*>OUX*>^*K*:3-- FTSit 
CDPal OCfl *SGT-£# AT S fc«>© * P - ~ > *8Mfc* 

«J#T£DNA, (c) ^^r^liy^ARNA(D3'ffitCtS 

a- FTSaG^-^SB©* W$>;^f*3- 
FTSae^OMCc^^afeT-^ttATS/c^cD^a^ 
~>^{fc*«f*T*DNA* (d) -f^MlJVAR 
NA(D3 , ^ffl^TSgPfi^64#BCcfll[gT-5 I ?>r^X 40 
ifW^Win-FTSjief i5#BO^^;l/^dr> 
'^Jtfca- FTSa^0Bfc^a£**»AT* 
/c^O^D-^>^gB{4^ffi^T^DNA, (e) 

^^yyARNA(7)3 , ffi(Cffl^T^gBffi^6 5#BWi 

(D^;u**>^*«*ri-- FTSafe^OIBfcJtefea 
GT-£Jf AT£fc#>(D ^o^^.> ^gpft£&f#T S DN 
A. (f) ^^r^^VARNA©3mffl^TaSPfi 

^e>6#s(ciaaTa^^^*>^^»*=3- fts 
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V~ (7) *#fw 
^iiyVARNA©3 , SCCfB^TaSP{4^6 1#@-6S 

atc{igTS i ?^^^^>^^R*^- FTsae^ 

»cnf®£^ rSG^ rtBG?, FitGT, HNit 
&7\ fc<fc(^ljgG^r*a, (6) &CfBt&<DDNA, 
( 8 ) ( 4 ) #>6 ( 7 ) 0l>Tft:MCK*8©DNA*IB¥ 
Wttfcfl^T4'<**-DNA. (9) 
ARNA«rlE¥nI«tCff«FTa, ( 8 ) CCKtS©-* 9 

na, (10) #v^>f;UX^£~&ctett££f* 

ae^c[>iB3au^4«faiT5*ffir*or. (a)'* 
saccfiiaTs^-r^^^^K*^- FTaae^f- 

(b ) -<^^-Cc^^ 

RNA© 3 1 % *>> 6 2 # B K {£g T 

>f;U^^>A^M*n- FTSaG^OMficjl^aG^ 
£{ig£i*S#& (c) ^^^-^Jti^^^f^ 
v> A RNA<£>3'ffi£>6 3 #atC{igTS A )1>Z % 

FTSaGT-i4#a©^-f;^*>^ 
FTSaG^IBK:^3fca&f*tta3#4 

(d) ^£-^£tt£*#r^lI^AM 
/VD3 , S^6 4#aiCfiraTa»5^^X3?>/^M ; $:^ 
- FTSaGTtSSB©^^^*^^**^- F 

Taae^coracc^aGT-^firasif a#ffi, ( e ) 

5#BCcflraTS^^;^*>^^»43- FTSaG 
<h 6 S a <D "5 >f ^ # If % n - F T 6a&? CD 

iHccj^aer-iffiasii**?*, (f)^^^-tc^ 

$tlZ>*1jT4 ^l«yVARNA©3'ffi^66#a(Cttg 

-E^j©Bicc^3i5aGT-*tai3-a**ffi, krit*. 

[0011] ate, #IMBCctet,»T r^^;u^-c>7^ 
-j itt, m£rt(c^K^4^ATS^4WTa^ 
^ju^«t^*JgTo ^ifiwccte^r^^s^v^ 

AfrXbW^^ZWJhAM (Paramyxovirus) (C 

pJ»Sc^^5^v^-<;i/Xior«, W*i*fc F^7-f 
>y;l/x>if^>f;l/X is (hpiv-i) , bF^7>f>^ 
jixyW 4)1X3 M (hpiv-3) , ^^^>r>y;ux 

>1f^^;l/X^ (BPIV-3) , 42>^-f ^^;l/X(Sendai 
virus; >7;Ux>1f $ 4)lZ 1 Si fcP? 

(SPIV-10) cfc 

zte. 7«i, teJ:0*A 

JfeWCCflHfiStlfcttttfTftO^S. DDfiT- (3. Viro 
1. 68, 8413-8417(1994)) ^<D^%±^4)^^, 



(6) 

9 

[0 0 12] ZWAfrWOJfoXZyWg. * 

Ft"5it&F-£ LTB, NR P, M R HN V 
tfiia&P;^£*i£o Tnp, p, m, f, hn, &J:c>lit 

^7 5 ^v^^JUXdl NP p/c/v 
;t/7^3-OU;*JB np p/v 
^-t*y ^-ouxii np p/c/v 

[0013] W*.t**93 *y£-f JUXft (Paramyxovi 
ridae) CDUX b*D^ (Respirovirus) RiCfe^ 10 

v is 3 >##B* NRiBfg-T-iCOl>TB 
M29343, M30202, M30203, M30204, M51331, M55565, M 
69046, X17218, FffifiT'&C^TB M30202, M30203,M3 
0204, M55565, M69046, X00583, XL7007, X17008, htiB 
g^iCO^t^ D11446, K02742, M30202, M30203, M30 
204, M69046, U31956, X00584, X53056, F]&&&(tCH> 
TB D00152, D11446, D17334, D17335, M30202 , M3020 
3, M30204, M69046, X00152 , X02131, HNffifci^COl* 
TB D26475, M12397, M30202, M30203,M30204, M6904 2 0 
6, X00586, X02808, X56131, LjtfcBC-^TB D0005 
3, M30202, M30203, M30204, M69040, X00587, X58886 

[0014] \mm*m?z>] t\t. s-nux*** 

[0015] #*Wfcfcl>T TiteT-J iBiSettR* 
KMRBft < , jmt fcBAAWCcg83t3 tifcBWcft 

3fcir£k<Dr&0f#& o Axwaa&frto-cB, «*. 

B, S^SicH-rSfflBSfcB^^iU^cDjnMgaao 

fc, WiK7>^-te>^Sffl!*fcBy#1f^A«:^©* 
>^^»*=J- FLft^ttK-CAoTfeJ:^. 40 
[0016] 

CJ^^l/^^Pf^; RNP) £^/y/C(,>£ 0 RNPCC 
^iftSRNAB'^S ^v)^;^o^Atft5W 

^OTS^ft^fiSLrtr^o C<DRNPK$£ft&RNA#* 
(Lamb, R.A. , and D. Kolakofsky, 1996, Paramyxovi r 50 
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(c*j»a#ise^-B. H»£&©«fc sterna sns. - 
& 0 

M F HN - L 

M F HN (SH) L 

M F H - L 
idae : The viruses and their replication, pp. 1177- 
1204. In Fields Virology, 3rd edn. Fields, B. N., 
D. M. Knipe, and P. M. Howley et al . (ed.), Raven 
Press, New York, N. Y.) „ RNtfg^ttB, WMfoXU 

m) ©at:-©***-*, enccio, ?f*ae^^ 
[0017] xmiomwi**-**. mn> 

«RNA4fcB*Offlli« <#t>fw:/») *a- F« 

s<t? DNA^ , np, p. tojcc/iaani^srsiuBa 

ST £C£**r*S g ^^^-DNA^^lE^Stl/cRNAB 

np, u to£VPZ>^?wtwm£#*mi&L, 
tcx^D-^aasr^dt^sccsssnfc^-r^tt 

[0018] ^;^<-lBIS'C»S3#«, 2 4 

A£;J- F-TSDN* ("<£#-DNA) B. y^ACDV>f^ 

^ISrn^) t3-FLrt>S. Witt, ^^H- 
*«Riw*fcB*©tHtlMR*=J- F-r*ow*T7^o*- 

4r — <D"Fi3fcCCa*g 3 i± . T7 RNA #IM ^— tfCCiDRNA 

-rSCi^-C^S. *Sl>B, ^>trFnre¥$ii/c 
RNA*^;W^iffliacc h7>^x^ h LTfeiC^. ID 
IBrtriEafS-ttSJBB, 

UK 

[0 0 19] J ey$<i*)4)\'>\ (Sendai virus; SeV) 
<Dm-&, ^(D^-f^^CDyyA^^XB^lS.OOOaa 

**f-^^iWc*s^rB 3'0^c^;-^«cc 

ttft. NP (^*U** + ^5/F) > P(*^*) , M(V 

-F-r^6ocDae j f^^'c*jo, ii^-hu^^- 
y -/ A±ctfctt a c n eoae^oEBBwaas tig c 
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t?&<T*>Ja>. RNP©»fiEtCB M, HN, fcJ:tfFgSft 

t*2*«ci>fcab. np, p *5j:tfL*>M-*»©?¥irF-C 
c©*varna (*^f- .<y|ft£ /<:«:* tffvyifD * 

g^$#2.Ci(C<l:0RNP*S^Stl t $6(CC©RNP*> 

6J«^©^ 3 ft*. ^ **-©?*« 

fg«. FJA»LLC-MK2iHJai&f'Cffto#4C4*i-C* 

a. np. p, *s j: cfL*w« ^ae-T-^n 
p. p. fc^o'Lser-t*, ^^^'©y/Atcn- K3 

tt£ np p teJc^Lite^iro^KPI— r*4£>S« 

7 5 yKieyiJ«. iwpy^A^a- f-t •syw-^it© 

7 5 V$ie?>K-©£*-C&< yVARNAiftfCRNP 

#rais»). ^M^ALfcu. *•&(,>««&©•? y>uy 

©ffiafc^TftflJLT&J:^. RNPjW&&;*ftft«. 
C©RNF*6 NP, P. fcitfLjUE^tflfcJgStl. ffljart 
■CgStfjCCRNP^IiSIl/, iV^O-^df >^d»».t* 20 

&c^;uy<yy-#t£asft.&. 

[0020] g^sttte^-ouxa. HIP. 

£ £ -©S^fiRt?^ 3 ft S RNP£ LLC-M<2«& <L' ©ft 

( a ) 7 3 * V $ -/ ;UX fc ft *t 4 * iff- 4 
IKrna, np. p/c, fcitf L36S#>6&S1i£ 
ft^rifflliacc^A-r^Xfl. i5£U (b) 8DMI8£%* 30 

u *©ig^i»*6$y;uxtfry-*BJK-rsig. * 
[0021] RNP*fflia{c^A-r4cc«. $m*<)#7 

x. f F 7 5 'J * 9 i> y sj<y- Afcif 

J*^ft4»fiR3#-r^AT4c<t*spJt6-c*4. Attft 

0U;Uf. COTW (Boehrinqer) . Superfect (QIAGEN #30 
1305) , DOTAP, DOPE, DOSPER (Boehrinqer #1811169) 
ft £#H*tf 6ft S. x> F y- A #-e©#»?£i» <' fc 

^an*>%ft]^4Cii-CI?4 (Calos, M.P., 1 40 
983, Proc. Natl. Acad. Sci . USA 80: 3015) <, 

[0022] vjfrznmtfwmc, yyARNAtfa- 

K*liBT?»RS*"Cfc«fc« ( >. tCck^fty »<*Jt£ 
fC«, ^©^-it/XOx^a-y^VM-^jt, 
t^WSttPrt^Wyux (VSV) ©G*>^d7f| (vsv- 
c) W5Ci*it*5. 5 5 d»y«J-f a 

vSV-G^>^ , d'M%<!:©«fc^{C. £-VA 
#*S *T £ 9 -/ JiW© V ■{ ;I/XCC fiJfc-T 5 x >^ P 
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£4;i/y©x>^n-:/y>;<y»JSWcfc, t^tf. 
1$£©il«c£»L^S<fc5ft, JftfH^. 'J#>F\ 
ggftrfffi*©* y ^ 7'^ KiMVHNKK t> . •> 4 
;b*x>^ a y^y> K*»Wrt««fcW 
■f £*y 5 $>>V?Ktj:i:%:m^ZC £#«Jfl8T?*S. 

cftccfcfj. »s©«wi*«Wi-rs'<i'*-*fPOffl 

TVT4>J:i>U ^;VX^*£~©mS)iPiHc, $-V 

A«fl-©jl£?- (0U OTJOfSSt'* f jf - * 

e&±©S£^ft£) ©»««:* •>«*&3ftrt>J:t>. 
[0 0 2 3 ] £/c ^^©^-owx^y^-w:. tfd* 

y - ccd * ft 4 ^ «e?- s ft *>© r* 

p/digT-teJ:!>'ijie^©^< ifc— 
I/, iz; 3 ^ fc«ttl!©«?rW* 4 C t A 6 ft 6 . 
gfc. «ft<*geM©l^-r-*4HNSE3M«. *Jfll«g 
i*-C*5^^f-> (hemaqqlutinin) rStti^ 
-f55xy— b' (neurairinidase) Stt4©M^©Stt 
?rWf4*i. Wx.«HU^©rStt?:ii&4C<!;5!»5-ctn 
I*. «*r©^-l';l'y©$Stt ; Sr(6]±3#6Ci!!»5^I 

mr'&z^L. mz. j*»«<DflStt**SE-r 4 c i cc «t 

ais^ffi©^^ i ^ Fgew^HNMe®©ta 

.fco^ittta^fcfc*. cft%fijfflL-fcft6©se» 
{cwr 4 isj)^K%fiB%a»fc-fe > y -f f a * y *fwr 

[0 02 4] ^.gmwjk^?*--®-* *Uf--i~? 

IK-$|KRNA4JCC^*jte^3-FL-C(<^*\ *fc 

iRAot&afffljte^iWA-r*. 

;t/y©§jt{E-7- (np. p m. f. hn. *j«t!>'ute^-) © 

T»{cm\-J-4Ci#?*S (**fe^#M) . CCT 

RNA (gfcWlDNA) "Cabfttf, 3te^-©TSEE4«Kjte^ 
©5 , (ff«^(4'C* 0 . iK^f- -f yilRNA (*fc«DNA) 

r*ft«. BSie^oa'ffilJiasWil**^. 
[0 0 2 5 ] *I6B^«. «?«:51-3|5ai&F©»?l*«IIRl/ 

»3ttsci*r**. c©ti£, *»w©^yy-«t 
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fig-rS^-OU^W^Sfca- KTsae^J:*)^ 

SU>. J:D!ifit<«. Jt*»£*tt. 

B4#B. 3e>{cSf$L<«5#S, 3 6fc#St/<tt 

a. m^^^mmc&r^^tc^m^it. w*. 

B. ?t*itg^ 4^ 5SfV)-f*^*>- K£* ft 
3*#f ■< •J&VJ J*mff>i'W*h 1 #BK&g-f£ 

Kf£afi-T-©R8fC. <fc9»2t, 
<Bla|2#B£3#B©P H ! }K. 3 6«:#*l/<ttlSI3# 20 
B£4#B©fB]«:. 3 6K»*L<«:HI4#1£5#B 
©RS&C. 3 L<ttH5#B4 6#B©IBKC. 3 

6tcff*i/<«ige#ai hu-f ^-KWowtctiais 
[0 0 2 6 ] fll&Bi?^^? 5 ^v^-oi^Jcfc^r 

B. ^-OUxateT-B. ^tf^-r 7>VA©3'*>fJlK: 
np. p. m. f. hn> teJctfLCflrc&gi/tvs;^ #n 
fjj© ^ ? * - (c *$ t> r b c ftkW©iegr * -5 r i> «fc 
t>. i!^©a^©f6^£Wtf&i>J:5KTSfci&, ft 30 

gfc£WTSiE5>J£#A-r*C£#3*U> (Journal of 
Virology, Vol. 67, No. 8, 1993, p. 4822-4830) „ JfALfc 

# jot s csfpg^s^ioaacc <fc •? »»* scim 

4. Sfc. it(£^»A©{4S. *fca£*-©«»©tt* 40 

[0 0 2 7 ] mMmi'CfjktJ:^^, -fe>2V VJjlZtc 
*Sl>TB t nK^M^iiT- ■< ^RNA©3"^CCifit^2 

£* (Pf4§a^-<;^©y/A±©3te^ieH(cte^r 

b, NPjiG^ccifii»K£*) . *PA3*ifcae*©#» 
jw*ir>. ft*a£^©m>ffe^£ff£fc«>K:B. 

a- K-*-sae-?-©5fc*i±i* (*# 
7^ ^©3'fiJ) ©ae^©T« i#a©a 
m- 1 2 #a©j»2^©ra ) tc j**ae**»A-r * . 
jwtwccw. »aMy^A©jte^Eg«:*j^r»NP» 50 
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jfAT-5. 94;l>**>'<*W43-FT4afcf©5 

*;±i£ 7M©3-m) a>e>2#B£3#s©ia 

K«*ie^t»AfS4. l#S£2#B©H«:JfA 

4S!yyA©afe?-B2g(c*j^rttPiteF-©TSS£ (* 
^f^lI«cte^rBpfie^©5'»«g|J(4) . o£9p 
iteTiMie^ ©Kcc^3f5jte^#Ar s c £ >w 

* U >. Jf A(4g** * - -< yfltRNA© s 'tttcjft, » B £* 
df^s^ -<;bx©yy A±©aefi2g{cM>r» v 
iae?Kj»»B£) . »As*ifcae*©#§ubwis 
i>. ^-f^x5f>^^K ; &3-K-riae^©^%±^ 

( * #7- 7M©3 'I1J ) 6 3 # a £ 4 #B ©B KM* 
itfiWPA-rSi. «fc«)«Wl/te»3WJ»6n. 4# 
B£5#B©rfl{C^*jte^4»A-r*£. 3 6tc^Jl 

man.) . o* OMae^£Fjte^©riK^*jteT-?r 

»ATSCi*J*?*H.». 4#B£5#a©P^K^*a 

r«FjteT-©TS •/ ^«tc*jc>rttf«e?-© 
. -3**jfae^irttt&p©iiBK:ji*ji 

e^4#A^SC£*ij*f*l/^. 36«:J1*Jie^©» 

•f£jf£T©5*s&fcTiiiE (*^/f ^M©S'M) tc* 
5^-Y^x$>v^K?:3- h"rs«£F©±* ("Tft 
t>%5»6 1 #B©«eT-£ 2#B©JteT-©^ ; i? 
4S!'i?-i , ;U^^VAK:teiiTB > 3*ffliJ*>6 5#B©ae 
^£6#B«:ae^©Jffl) . «fc*)fic»»S*»*«:»T 

f- n'^-is^ij©^. if^y^Accfc^TBs-fj^e 
etaoififi h h?-e*i©ibi) tc^^e^* 
#A-r^o pf^^yAwjteT-iegKte 
^TBiite?-©±ss (^^^^inccfc^rBUte^- 

if£*©5 , p&gi5<4) . ^-^cto^. •en-enwa&pi 

L«fiT-©Pa*fcBljie^<!: h V-i 5-roU©IBK^* 
ae^*#A-r4. *»!©'<* c©J:5tc*P 
A 0 fc«^«ctig{cfl6©«-3t5a&f-*«# t r t>r 4> J: 

-r safe? £ ©«#^*>«3WRa £ & •5«iic®fipii5-r 

SC£*it , t^„ 

[0 028] J1-3Kie-f*$S«:*PA-c**J:9«:-r* 
fcfcfc. »A«ffi«cfn-i>yif--f h*KlfrSC4 

©Slii2^J£-r-2.C£*i-C^^,„ »SU<B. »AL/c 
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SBffiSrKttfS. C©J:9&WRB*£t/rtt. 8bpB 
m>fflffi&mts:£> »>BW«J*«t4tOiMf* t 
8bpSg&©*!llEBJft£ ITIi, Asc I (GCiC 

OCGCC) . Fse I (CGCCCClCC) > Not I (GClGGCCG 
C) , Pac I (TTAATl TM) . Pme I (GTTTj. AMC) . Sfi 
I (GGCCNNNNi NOGCC) . Sgf I (GCGATlCGC) . Srf I 
(GCCCi GGGC) . Sse232 I (CCi CCGGCG) . Sse8387 I 
(CCTGCAlGG) , te<fcD-' Swa I (ATTTlAAAT) l££ifi& 

B. tM»OW»l«RI8l«EWtWr*. l»to«9>*.v** 10 
j»B-i>WhiOtt»J:l>. tic, iEB^tW 

J:i». tit, >n-i>f*-f htmUMHMME 
<DBWtl»rt-*ciH:. &»©S3l*AffiK:J:0fT«.> 

»*. secc. ^aewnAawfti^ft^Ki/rb* 

&*timA2ti1c?o--> : $:&ft$)tiC£.C2&2>Ct& 20 
•C*S. tic, ##rtfc^#-l»IA©3';f?S£T©-ifi 

->^TSC<!;*>pJt6-C$)S. •^:7#-DNA#S'/7X5 

FOJ:9KWKDMivc**itf. fo-i>y-9--Y 

[0029] ■j-r^xyyA^n-K-rsDNAC^i'^ 

-DM*) ^©^*®{57-©#A«. #1* B. Hasan, M. 
K. et al., 1997, J. General Virology 78 : 2813-282 30 
0. Kato, A. et a!., 1397, EMBO 3. 16: 578-587Rt>*Y 
u, D. et al., 1997, Genes Cells 2: 457-466©IB$c&C 

[ o o 3 o ] *r. ©rM©^ffle7-ocDNA)e»i^>j4 

£fcn*«8*fl§tfr3. DN*H4». 25ng/iilfeLk©?g 

g-cm»&s&wcc#-© y v * 5 f t marc tsci* 

»*U>. fcTF. tt*fi£**NotI^{i£«/BLT^ 
Jl/X y y A 4 3 - K-T S DNAiCjf A-T SIS^-* WC i o 

fiWdSEftSfltett, «HMWIfl^»A8tt£*m» 40 
r. 3-F*aT3>'OT^J*aft3tffc«r>J:5«:tt» 
KW**£U Noti«fc**»l**OT*$<e4#HF* 
U». c©IW*6Wa©»^Ktf*pa^±gJi* 
HURTS. «WI3*lA:Bffr©WiB*iNotllWa4l/ t $h 

cc-ffltc 42 > y 4 $ -f *x©c?£iis?u ( e ) . ft& 
ssn < i ) Rvtsmmzm < S > < E I SR«> ©a 
e- £tt m * fc©«c , Noti$iJng^^*fgi5fiie?iJS{>' 
mms&m (e) > ^>aie?ij < i > rvietmk^i 

(S) ta«>»e^©-»©BW«r4«J^5'fv-»t 
It, V* V- K(llJ^DNAie?lJR!> ,, ;>'N'--XM^)5DNA 50 
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[0 03 1 ] 0JAB. 7*9- FffltefiXDNAiBW*, Not 

ICC J: Z>VM*UWt Sfctf>ft 5'fli](ceS© 2 feLL©* 
tXstl-Y (tfttb< BGCGfc J: O'GCCfc £'©NotH8t&8B 

&&&<D&mi>i%ttite^4tm> mctt}tb<itKj 

T) ^©S'ffliJKltoaS^&gcggccgc^ttJfl] 
U $6lC-e-©3 , ffiiJtCX-<-1f-IB?iJ<!:L'CffiS©9^ 
**fcB9fC6©^£mfc&©«**ttlnU $6 
{C-e©3 , iJ(CBlfS©cDNA©^3 F>ATGrtP&Ctt4^ 

0RF©^2 5^*tgS©ie?lJ%ff flD 1/ fc#« £ T 4. 
*f£©£SBG£ fcttCi & S<fc "5 (CfgBFfM©cDNA*> 
25&m*mlRLr7 * 9- FflB^JiS* V 3DNA©3"©^ 

mttzcttwtUK 

[0 03 2 ] •J^-^«te«0l*«SW«5 , «l*6ff*© 
2&L±.<DX t> U*? F (#* L < BGCGfccfct>'GCC&£© 
NotlB«»ffiS3|5©^>J*J**ni5ct»4«», E«C*f* 
KBACTT) ZMiRl, •€-©3 , ffliJ«CNotIig^S|314gcggcc 
gcfcftJUU S?){C^©3'ffl{CS3?:ia®-rSfc«)©» 
ASt^t"©^ U 3-DW\^ffJ]Q-rS. C©* 'J 3'DN<V©ft<* 
B. ItotlSBSMfcgcggccgciS*. cDNA©fflffllKtSSBe 

;t^yyA©E I Sfc£E9J©£it*«6©te8Mc&*J: 
^tcJSa^^rSlt-rS (C>*>l3>S T6©;U-;U (rule of 
six) J ; Kolakofski, D. et al., 3. Virol. 72:891- 
899 , 3998) . S 6&C#A»TJi-©3'ffllJtC 7 -< JU 

^©SE9II©*IJIM^U. ff* b < BS'-CTTTCACca-s' 
(@2?iJ#^: 1) , IEW. »*t<B5 , -AAG-3\ E|H 
JtiOtmmffiL Vtt b < fc£ 5 ' -TTTTTCTTACTACGG-3 ' (12 
2) . S6tC*©3'ffilJCCHFfM©cDNAi^>J©i^*& 
3 K>*>6a»{C«ilrtt25tt»ffla©ffl««l©«a©tt 
«*s G $ fc«C Ktt -5 «fc 5 Kg $ £ jift 1/ TiE?iJ*tt ft) 
L. ';^'-XiJ^^'j3-DNA©3'©^£-ri>. 
[0 03 3 ] PCRtt, . ExTaq^ 'J > 5— fe' (Sffi 

jft) «rfflt>*a«©*ffitffll->*Ci*Jr#*. 

ajvent*';^-?-*' (neb) *ffi^t:m>. Wiofc 

escript©NotlSP(4{C^A-rS. ff *=>n/cPCRafj©^S 
"l©lJ«:i/-^x>^-'C5Sffib > jEH»i35iJ©7*7X5 
F*att?-T-5. C©7*7X5 F*»6#AWr)t*Notrr«I 
•3 ffiO. 7VAcDNA£^fr:/7X5 F©NotlSR{4CC i7 □ 
-->yfS. tlc-fyZS. F-^^^-pBluescript?: 
^SfKNoaWttKilSWAO. ffl^A-fe^^-C^-C;!/ 
XcDNA^tfS c i 4> dJS6-c*S. 

[0 03 4] 7W^xyyA^3- FfSDNAtS. jSS 
^Cis^7 - a t - ^ - bX 1 1> $ - DNA^ti^ L . 

L p. *$J;D ! NP^>^ - i'K©ftffT'CRNP?:fl^§ 

C©RNF&^t?9-f;l'X'<J'*-*&!53#SCi 
*i-cgrs. *»MB. /<7 5i'y9'f3i/X©u p. tej: 
O t NPaf>-'^K©*??T'C*l6W©^'5 5 fV 1 )^^ 
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^ * * - dna#> e <z> $ a )i z owmm \*£$n<Diimc'& 

oTffSCitfr** (1^^97/1653^ ;BISfiS9 
7/1653S^f; Durbin, A. P. et al . , 1997, Virology 23 
5: 323-332; Whelan, S.P. et al . , 1995, Proc. Natl. 10 
Acad. Sci. USA 92: 8388-8392; Schnell. MJ. et a 
1., 1994, EMBO 3. 13: 4195-4203; Radecke, F. et a 
1., 1995, EMBO 3. 14: 5773-5784; Lawson, N.D. et a 
1., Proc. Natl. Acad. Sci. USA 92: 4477-4481; Garc 
in, 0. et al., 1595, EMBO J. 14: 6087-6094; Kato, 
A. et al., 1996, Genes Cells 1: 569-579; Baron, M. 
D. and Barrett, T. , 1997, J. Virol. 71: 1265-1271; 
Bridgen, A. and Elliott, R.M., 1996, Proc. Natl. A 
cad. Sci. USA 93: 15400-15404) 0 CtlhCDji&lCjz 

*>94?4)lsir*£iGt*rt5$9V?4frZ¥fa0 

[0 0 3 5 ] 9tX.it. ^ *-DNA*IBiart«:S(ATS 

DNA*£trit£f*4f¥Sm Q)BWC7)»^C, DNA# 

^fflOftW&hS^tfCC+^tc^iaa^^Ccio 30 

[0 0 3 6 ] ©iOTtt. l^(DF7>X7x^>3> 
Hai^JfflrarS. DOTMA (Boeh ringer) , Sup 

erfect ( QIAGEN #301305) % DOTAP, DOPE, D0SPER (Boe 
hringer #1511169) &£#Ptf6ft£ 0 <Di LTBfflA 

W6n, c©^(cJ:orJHBiart«:AofcDNAfc*«A 
/MS«:*5a*ti4# % ttrtcefc+^ttHOONA^AS 
did^J^htt^S (Graham, F.L. and Van Der Eb, 
J., 1973, Virology 52: 456; Wigler, M. and Silvers 40 
tein, S., 1977, Cell 11: 223) „ Chenfc J: c>'0kayama 

i^®<D4>**^-lsa>&fti: 2-4% CO, , 35 
'C t 15-240^ 2) DN^*iS«tti0ai«©feO^}Stt 
**iK<. 3)it»iB«4i©DNA?flK*i 20^30/2 g/ml CD £t 
WttttttWft&ftSi^l/Tl** (Chen, C. and 0 
kayama, H., 1987, Mol . Cell. Biol. 7: 2745) . <2><D 

teDEAE-r** r7> (Sicpa #D-?885 M.W. 5X10 5 

) mmzmmcDVM&mtvmmb, r^>x7*^> so 
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CC£PCl*>£^;i&t£&rt£ (Calos, M.P., 198 
3, Proc. Natl. Acad. Sci. USA 80: 3015) . (SKDyjffi 

[0 03 7] 3o<D#rrf V-®>PV®<DlT&te 

^3>BC^jgO"Cl^o JfiitCB Superfect Transfe 
ction Ragent ( QIAGEN , CatNo. 301305) . ttdtX DOSP 
ER Liposomal Transfection Reagent (Boehringer Mann 
heim, Cat No. 1811169) rt*flBl>£>h5. 

[0038] cu^^Qnmmm&mmxoj: *> oc 

LTfTSCitfr**. 24^6 6^8(7)7*^X^7 
£ 7* U- r £ fctel00mrrr< r U M^"C, 10% "5 *>8SJS]fo 
rfCFCS)*?^^^® (100 units/ml ^-^y^Gte 
cfcc>*100/2g/mlX hU7>7>f^» Sr^to*^^^ 
ttt (l^*fflCiri^Jl/»Mfi*ffl|SflcLLC-MK2* 70^-80 
%n>7^x> r (ixio 6 «) Ct&S*-Cig*U 

lMg/ml psoralen (y^U>) fffiT UV&SIJM 

ffl^^7^^-T^'Y;UXvTf7-3 (Fuerst, T.R. et a 
1., Proc. Natl. Acad. Sci. USA 83: 8122-8126,198 
6, Kato, A. et al., Genes Cells 1: 569-579, 1996) 

fl^^BBasiiBB-rac<t*sr*s. iB&iftiB!& 2 

-60/xg, <fc*)*?*t/<tt 3-5uq©±IB©fflft*-fe> 
^^^Xcdna*. ^g-fe>^>f^>f;bxyyACD^ 

^T^>7'^X$ K (24-0.5/LigCDpGEM-N, 12-0.25/2 g<Dp 
GEM-P, *5cfcc>*24-O.5iig0pGEM-U <£ 0 S? £ 0 < Bl/x q 
(DpGEM-N, 0.5Mq£>pGEM-P, *5 cfcc>'l/Li g0pGEM-L) (Kat 
o, A. et al., Genes Cells 1: 569-579, 1996) k&tC 
Superfect (QIAGENtt) ZE^tc V #7 x ^ is s >£3£ 
tC<fc0 r7>X7x^>3>-r&o r7>X7x^>a 
>*tf o fc*Bia«, ^fMfclJ; 0 100M g/ml© U 7 r > f 
f» (Sigma) RVis h i/>77 bV is ¥ (AraC) , J: 
b< «40/xg/mlCDS/ h^>T7tV^ F (AraC) 
(Sigma) OftZ^tsMt^OmtCiggL, V>7is~ 

(Kato, A. et al., 1996, Genes Cells 1: 569-57 
9) o r 7 ls% V x 9 Is 3 >a> 6 4S- 72^HS^« 
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IS 

antSMW ec <t s wk^^ioh ^cD«wn3B©«)irt 

S fc«IR*K:£**iS 7 Y ;b*#lIttiMiL*«*«tt(H 
A)^S(|gf *C£«:j:*)fc5&rsc£*i"C*S. haB 
Tendo-point #i8R&J (Kato, A. et al . , 1996, Gene 
sCells 1: 569-579; Yonemitsu, Y. & Kaneda, Y. , Hem 
aqqulutinatinq virus of Japan-liposome-mediated qen 10 
e delivery to vascular cells. Ed. by Baker AH. Mol 
ecular Bioloqy of Vascular Diseases. Method in Mol 
ecular Medicine: Humana Press: pp. 295-306, 1999) 

-f;uxvTF7-3*»s , 4-*fc«>K:. &htitcmmm%& 

[0 0 3 9] HHRL/c^-^S^y^-fJl-XBllSWtcffi 20 

*{cB*E-i"*jmWK«»&JsS»B. I*f4#©ffi©f&# 
££fctt;fc£#©50%fc(±> »3E 1/ < B7096JEU:. «fc 0 
L/ < BaoKfiUL 3 6fc#S L < «90%fcLh£rSs!> 
#J£BS*«&C&fr]©^JI(C<fc'3, W*.waUUt$ 30 

[w/w] gs-c»HJ3tia. 3£&«K. fc> aanHb^UKe 
tzm^xmrnztiz^zxnoz,. ^vwwAh* 

©JM*ifl&fififc*&£ Lf B. W*B-te^a-xSft&x 
X t^* fcB^fS* ';t-;*7-f K56KX X 7\rt/£fflO 

C8f&B862-30752#&$L 1$&Bg62-33879#& 
$R, te«fcD c ^BS62-30753#4Jj$8) . fel^S-Xi 

K^w^afe <t 07* yttt* oftMmmm s^z^m 

(W097/32010) H£{aj7p-f £c£#f 
[0 04 0] *«W©iH»;l-b>^f-i^'<*3'- 
«. W*. tf >&$»£ffi£&7K ( PBS) 40 

©«»*. MsvAVAfrx^* -zmwx-tgm zvtc 
m&mcisi>ximmz$t}zti>x'*z>. *mw®& 

3ffif**fcBj«#£^A/ri>f &J:o. r^i^»tc*r 

SC£*JnI»C*»). "4**-K:j:*a£**A*** 
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nri>rtj:i>. *fcfi^^*©ffl©*MW*»^ 

6C<!:#f #6. 

[0 04 1 ] 7 -CiL-X^ , Wm 

ZJV-ik^VZ-Oftmmcis^Xte, IfJUffi* 

©CV-Iiii8a^LLC-MK2ifflSS, ^A^^-Wfi*©BHKfflia 

a £'©£* m. t r 5 c t #r * * . 

Cft6©iffl!&(C»aftx>^a~7'£>^'#St£fPi3 
X< ? £ - ^ff 5fc*(C. ±fB©^±^6ff 6tt/<:7 Y 

-rzcttfxzz. mwz&itc vjji<z*-i>f -©k 
mmzwicfflmftx^z cm^m.asssi, 

a^j ,m&±, *r, pp. 153-172) . h^wki*. m 

Atf. S«lB*e«S«:A*i9~i2Hiai 37~38-C-C^# 

-©an • UBijJSfficcfiEo-cff 5 c £#-c*a (fflft 

^y*;H^a-tt, pp. 68-73, (1995)) „ 

[0042] ^*ae^-£ Lrgea©*e«fflate^*fla 
4K<t*»e^^. 55»£ (ex vivo) s^ccj:?,ae 

^3S©0-rti©*S«:J:-7f *>> t^j^!i*?:*3^f t 

•sw-*ae^-4> L < »j^©#rtrette#KwaoTi,»a 

rtfiit&P^Sr^SS-ttaci^tt-C**. *IBW© 

^•fe>x*/di , ;^'1f-( , Aft£'©i?>^ , i'®^n- KL 
<t(r>«K-c*r>rfcJ:i>. */c ^3fejte^<bLf t a 

e?-*ffli>ti«. cti*w»tc»#-rsc £«:*•). s 

X<Di.5ts.V f ^^©i^ttOiSO-i' Y ^^K*|6M4 
jifflf SC£fcf ft*. 

[0043] 7^?>£Lffflo-sis^. vmxmm* 
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^mm (apc) ic*&w®^2 z-im^-cim$h%* 

{ETiUTB, Stall Muc-1 SfcB Muc-1«A*>* 
>fAyf-F^7>F (*B#WF£ 5,744,144^) , 

y^-v qpiocSK^^wenSc coi^aa 

fiT-fciSrSSB* #LJ8> teM, PES, SSffiK&Jg, 

t— #£gll_-12 iOffl^fcl* (Proc. Natl. Acad. Sc 10 
i. USA 96 (15): 8591-8596, 1999) . ii) IL-2i-Y> 
^-7xP>-r (*HWHP» 5,798,100*1) , iii) * 

»rffl(r^n*IIBB»3ai--«W3^ (gm-csf) . i 
v) B«B*S6SW*i0fcCM-CSF i IL-4 <Dm&&t> 
M O. Neunosurqery 90 (6), 1115-1124 (1999)) 

Co 044] mitA<otUHtbx\t % jyyjix-yyttc 

ftfCfc^Ttt, W*.ttX>^0-^+^5 (Vaccine, v 
01.17, No. 15-16, 1869-1882 (1999)) , X XCCfcl* 20 
TB, #Ix.BhiV gagSfcBSIV qaq #>^jt O. Im 
munoloqy (2000) vol. 164, 4968^978) , HIVX>^n 

M-Wzi-Jlitn&mc&AsVOft^ (Kaneko, H. et 
al., Viroloqy 267: 8-16 (2000)) , 3 U^&tfct^T 
B, Wit«3U9«JR©B*^a^y r (CTB) (Arakaw 
a, T., et al., Nature Biotechnoloqy (1998) 16(10): 
934-8, Arakawa, T., et al., Nature Biotechnoloqy 
(1998) 16(3): 292-7) , JBE^tftfCfc^Tt*, 
•£MVJ)lZ<Dffi$>'V? (Lodmell, D. L. et al . , 1 30 
998, Nature Medicine 4(8):949-52) , -T-SSJfifcfct 5 
TB, b h^bfo-v»Jr-f;l/X6ffl©#^ F*»**L 
lQ. Med. Virol, 60, 200-204 (2000)) tz£tfi&tth 

[0 04 5 ] *»M©^^jf-*«7^*>4l/rffll>a 

^Freund'sTv^'O h MF59 (t-f^Vj^g 
>), MTP-PE 'jTffljaUfi*© muramyl 40 

tri peptide), ^><fcc>* QS-21 (soapbark tree Quilaja s 
aponaria fi*) ftiW^a/OhSfi^MSC 

[0 04 6] *fc, HBB»^©»Bfc*;i6*i*. «K 

lf>KJt<D^7> K©»»Wf*><VCC>S (Coon, 
B. etal., J. Clin. Invest., 1999, 104(2) :189-9 
4) o 

[0 047] *~<£>&^SB> 

m m fitt. a^ea m&m* so 
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££~gB^10 5 pfu/ml^6i^l0 11 pfu/mlCDlSHrtr 

^£-CDSB#J10 7 pfu/mlfr6^10 9 pfu/ml(7)$5Bl*J 
«fc»*l/<«, ^ixio 8 pfu/ml*>6 

[0 04 9 ] 

ofciae^fBsaoWfai i 

<SeVyyAcDNACD^>-fe>^^^>f;UX (SeV) ±& 
yyAcDNA, pSeV(+) (Kato, A. et al . , Cenesto Cell 
s 1: 569-579, 1996) CDcDNMC$rfc& Not I A r£ 

oratc»AUfco *A*ffi<torB*r, bka)©± 

5fcpSeV(+)*Sph I/Sal irfiSftLfcKJT* (2645bp) % 
Cla TCffiitLtcWiK (3246bp) , RO'Cla I/Eco RTt? 
HMfcLfclWt (5i46b P ) **ft*ftT#n-x«StfMBi 
-CftM, K^-re^>K*^J0ffiO. QIAEXII Gel Extr 
action System (QEAGENttS?) rHHK • fflSfl/fc. Sph I 
/Sal n?j'3 J ftb/cirK-BLrTMJS38 (NEW ENGLAND BI0U\B 
sfeHH) , cla ivmitbtcVSiKtaa I/Eco RTCSMfcO 
fcJKtf"B pBluescriptll KS+ (STRATAGENEttSS) 8C^4 

hO^A^CBQuickchanqe Site-Directed Mitaqenesi 
s kit (STRATAGENEttS) £{£o/c 0 Ztl^tKD&AK. 
m^tcy'7J^~teUP-mvte*>>zm : 5'-ccaccqacc 
acacccaqcqqccqcqacaqccacqqcttcqq-3* (SB^J#^ • 
3) , T > ^"fe > X |f( : 5* -ccqaaqccqtqqctqtcqcqqccqc 
tqqqtqtqqtcqqtqq-3' (le^JS^ : 4) % P-MBrB-fe> 
X|I : 5'-qaaatttcacctaaqcqqccqcaatqqcaqatatctataq- 
3' (|B^J#-^: 5) , T>^-fe>Xi|[: 5 l -ctataqatatc 
tqccattqcqqccqcttaqqtqaaatttc-3' (ffi?'J#^ : 6) » 
M>Fr^"CB-fe>XlS : 5 '-qqqataaaqtcccttqcqqccqcttqqt 
tqcaaaactctcccc-3' (|^»J## : 7) , 7>?--iz>* 

: 5'-qqqqaqaqttttqcaaccaaqcqqccqcaaqqqactttatccc 
-3' (@e?ij#-5f : 8) % F-HMffl-CB-te>^«: 5'-qqtcqc 
qcqqtactttaqcqqccqcctcaaacaaqcacaqatcatqq-3 ' (I2?'J 
: 9) % 7>^*fe>X§K: 5 1 -ccatqatctqtqcttqttt 
qaqqcqqccqctaaaqtaccqcqcqacc-3 ' (62^JS^ ' 1 
0) % HN-Ua'CB*fe>X|I : 5'-cctqcccatccatqacctaqc 
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qqccqcttcccattcaccctqqq-3 ' ( E^Jfir^ : 1 1 ) v T > 
^ -fe > X i| : 5 * -cccaqqqtqaatqqqaaqcqqccqc taqqtcatqq 
atqgqcaqq-3' (E?'J#-*f : 1 2) £^ft^*v£j&U JH 

[0 0 5 0] mMt LTNP-Ff a 1(iSalI/SphlBT>T-, P-M 
HL ^FfflttClalKJt. F-Hhfal HN-LfflttCla I/Eco RI 

TQuickchanqe Site-Directed Mutagenesis kitCD7'U 

* d - - > y ^ fcBjR-cfflff b L r ntttcBJR • ffi« u 

0 1 (B)0<J: 5 CcS»{5^ra^8rfc{CNotr4^ALfc5S 
(pSeVO)NPP, pSeV(+)PM pSeV(+)MR pSeV(+)FHN& 
cfcO J pSeVC+)HNL) <Dt> # J V >( S AcWKZffim 

m^^t)i-^mm-mmiy^t)i (e-i-s> #fl*n 

3ftfcDf^Jt£±fB^VA cDNA (DNotltM h (C# A 

[0 0 5 1 ] iJBe?-©T»K:^*jBe^*#A-r S«: 

fri. WU£ pSeV(+)fc L< tt±B20BfSCDS^ cDNA (pS* 

taaqaaaaacttagqgtqaaaqttcatcqcqqccgc-3 ' (E^'JS^- 
IS : S'-qcqgccqcqatgaactttcaccctaaqtttttcttactacqqa 
tttaaatqqcgcqccqtttaaacqcqqccqc-3' (E?'J#-^ : 1 
6) ] 4ffl#ji^fc©4fWt/fc (02) 0 7 

xs KOAsc r*M Kcflm-iajRUfcPCRS«!*9^y 
rsEAi«e^««-*«a*«rcEiJR-»«Hu, ±iao5 

fflSO^>^^^-f;UXyyAcDN^ipSeV184^Not lit 

(DV AfoX^Z £-£pSeV(+)NPP/SEAP, pSeV(+)PM/SEA 
P. pSeV(+)MF/SEAP, pSeV(+)FHN/SEAP, pSeV(+)HNL/SEA 
Ptect^pSeVI8(+)/SEAPi btc Q 

[0 0 5 3 ] <^^;l/XCDH^>LLC-MK2W^2XiO 
6 cells/dish riOOmm^^-UtCB?*, 24H$HJf#Sf* 

n>t'^> h7^V^-T^-f;UX (PLWuV-VacT7) (Fue 
rst, T.R. et al . , Proc. Natl. Acad. Sci . USA 83:81 
22-8126,1986, Kato, A. et al . , Genes Cells 1: 569- 
579, 1396) (C^fi"Cmoi=2ril^PfliB»3-a-fc. MM* 
: <m LXfrh SEAP£ j^fc*&-fe > 9 A V A )l X cDN 
A, pGEM/NP, pGEM/P, ^pGEM/L£-£tl^tll2 a q N 4 
Mq, 2uq, &£>*4/i q/chshCDfiibrOptiMEM (CIB0C0 BR 
LttSD CCIBiBU llOMl (DSuperFecttransfection re 
aqent (QIAGEltitl!) «rA*TCfi£U ^STl5#$g 
f£> ft»W(C3%FBS4Stf0ptiMEM 3ml£jjn*. ttCC 
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*eV18\ pSeV(+)NPP, pSeV(+)PM pSeV(+)MF, pSeV(+)FH 

NtectO'psevc+)HNL) Wcfc^riji£Wf*±3 F><b 

w*feWyv+)\>tomm&?znwmm Kpn i 

A hCCite^WA-rSCi^rtS (03(A)) o * 
<Dt§£, JPATS^iaeWB, MS»c KpnilM 

^TffiJt]£ii£ (13(B)) o tf»£tt/cDNA£SeV cDNA 

Lise^cDTfistc^ae^^jfAsn/c 

cDNA£fi£ 0 

[0052] ise^aw^sfcfeoujp-fae^ 

iLTt h^ST^'J^jX^y*-- fe* (SEAP) & 

PCRrit^^n-^>^0/c o v-tc«Asc i Wl 

IRS*t>--f hi^UfcS'^-Yv- : 5'-qcqqcqcqcca 
tqctqctqctgctgctgctqctqqqcctq-3* (SB^JS^ : 1 
3) , Vl'vA*?— : S'-qcqqcqcgcccttatcatqtctqctcg 
aagcgqccqqccq-3' (E^J#-*I : 1 4) Sr£$U PCR£ 
tfo/Co »SfCttpSEAP-Basic (CLONTEOfttl!) , MM 
GCtePfu tourbo DNA**'>M5--k* ( STRATAGENEftSD £ 

fla^fc. raja, »*asc rcffiitb. mmmtc^K) 

TpBluescriptll KS+(DNot Ilf KCv;b^^a-^> 

b (Rne I^sc I-Swa I) tfeteis 
m^f&ts #+>\'$t*£f8 t r.*mtm [-fe>XiI : 5'-qcq 
qccqcqtttaaacqqcqcqccatttaaatccqtaq 
15), T>^*fe>X 

3tciifceir2iiijfeif vh^>fi-o-77t^77^> 

¥ (AraC) ^OK€NfC72Wg«L/c 0 Ctl^(D» 
5:041 L/v ^Uv h^lmlCDPBS-C^O, M*£I4^5:3 
Cti6*ioHIBUBIB3-tt3fc»0B«:iooMi 

0/c^5:§e)Ccio- 5 -ior 7 cc««Lr»9PK:»S« 

0, I5«^C01RL, ^aOT-80 8 acX F^l/c B ^ 
n^tlCD^^^X-^^^-^^SeVNPP/SEAP, SeVPH/SEA 
P, SeVMF/SEAK SeVFHN/SEAP, SeVHNL/SEAPfcJ:c>*SeV18 
/SEAPiT^o 

[0 054] <^-^7v-fe^CcJ:4*Y*-©aiffi 
XV-Offlia^rewell hCClwelli/cO 5Xio 5 cell 

24B$|fflJg#Ofc. PBSgfe^f*. BSA/PBS (136 
BSA in PBS) 1Sf\ 10~\ 1QT\ 10" 7 tC#f?L 

fcfflftiSe^lWTJI^^+a^-^a^L/cf*, PBSr 
jjfe^, BSA/fvei/T^n-X (0.2% BSA+2XN£M£3£1<7)2 
°X7^/a-X5:g^L/fc*>(D) 5:well^>/c^3mlT^SIi 
6a^37°C, 5% CQ -C^#L/c e JgWS, 3ml0X 
^^/ffl(iV^:ffl=l:5) ^*n^., 3B#^ 

ago. 7*D^i4i«afciifc. PBsrz0a^ 

S"CiKfHI-r>*»^— >a>L/fc. PBSC=@ft^ft, 
200fg#IRU/cAlexa Flour™ «ia+* r *i , 5* s Flg(C+H) 
(Molecular Probett) iM^X^MVMfiiA > + 
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— > 3 >Ut, PBSCHHjJWH*. ;L>$y-M-^7* 

[0 0 5 5 ] 

SeV18/SEAP 3.9X10® 10 

SeVNPP/SEAP 4.7X108 

SeVPM/SEAP 3.8X109 

SeVMF/SEAP 1.5X1010 

SeVFHN/SEAP 7.0X10* 

SeVHNUSEAP 7.1X1 0® 



[0 05 6 ] < U#-*-ae : ?^S©J:b«>LLC-M(2 20 
MS£6well h^Clwell*/cOl'-5Xio s cellsf 

TMBfeStf, 24«fflia^3l±»*100Ml 1MKU SEAP 
T v -fe >f 4tf o fc D T ? 42 <Y ^Reporter Assay K1 1 -SE 
ap- (ymfa) tl7l\ y-r^-S/T^^^^-LAS 

1000 «±7-r;UA) rffl^Lfc, $J£ffiBSeV18+/SEA 

pcDfa^iooiur^n^nta^fgcb ursu/c 0 

H, 05CC^L/cC>*rncD(4gCCSEAPiie : f«:#AL//c 
W^rfcSEAPfStt^lftHlSn/c. SEAPffitttt*VA<DT 

■#*VA0±» (NPdJ) *>6T« (USD tctf < test 
l>*HK4>Lft:. NRffi£^4R»£^<DR8fc:sEA 

RH£^4#Abfc»£fCtt, NRl£T-<D±«SCCSEARit 

ARite^ a Lit* * * - o4>noi@9s^fu ^ ti 
it. 

[0 0 5 7 ] <v;l/**q~~>^lM KDft*[> 

fc. *ffitt«TO-«R. 40 

1) ^JUX (SeV) ^g^VAcDNA* pSeV18 + 
b(+) (Hasan, M. K. etal . , 1997, J . General Viroloq 
y 78: 2813-2820) ( TpSeVlS* b(+)J « TpSeV18N 4 

^;KDfflCcaiAOfc (06) o 

2) f r*(c^L//cSeV^^^-cDf^(Cv;l/^^n-n> 

^£{^DSttTNotrtM <H7 ) . 50 
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[0 0 5 8 ] l) »A*SiOTB*-r, H6 

(A)CDct^tC P SeV18 + £Eaq iVmitbtcWifi (2644b 
p) t CI a IVffiitLtcmK (3246bp) , Clal/Eco RLV 

mitbtcmx (5i46b P ) t ro'eco Rivmitbtcmx 
(5oiob P ) ^n^tiT^D-^wsuwdr^iv »3 

TS'O F£ttJ9tbU QIAEXII Gel Extraction Syste 
m (QIAGENttSS) r0iR • flHHLfc. Eaq rCflWfcLfcK 

LI7MUS38 (NEW ENGLANDBIOLABSttt!) » CI a iVffi 
{bLfcKrJt* Clal/Eco RlVmitbtctSi^ StfEcoRI 
tr/g{tL/c»r>i-«pBluescriptII KS+ (STRATAGENEtt 

TfWRIBRlM F©»«, SSAtCttQuickchange Site-D 
irected Mutagenesis kit (STCATAGENEttSg) £<£o 
fc. 

[0 0 5 9] mmmm-fJ HOWWCBSal I: (*>* 
il) 5 '-qqaqaaqtctcaacaccqtccacccaagataatcgatcag-3 1 

(E5»#: 17), (7>5H2>X|fO 5'-ctqatcqat 
tatcttqqqtqqacqqtqttqaqacttctcc-3 1 (I3W## : 1 
8) , Nhe I: (*fe>Xif) 5-qtatatqtqttcaqttqaqcttq 
ctqtcqqtctaaqgc-3' (K5U#S| : 19), (7>^-fe> 
XJI ) 5 ' -qccttaqaccqacagcaaqctcaactgaacacatatac-3 * 

(E#l##: 2 0) . Xho I: (-fe>Xtt) 5'-caatqaac 
tctctaqaqaqqctqqaqtcactaaaqaqttacctqq-3 ' (|2^J# 
^: 21) , (7>*"fe>X$ID 5'-ccaqqtaactctttaqt 
gactccagcctctctagaqagttcattg-3 ' (IB^JS-^ : 2 
2) , *fe*OI8B3l»ACCBNP-Plffl: <-te>X«) 5'-q 
tgaaagttcatccaccgatcggctcactcgaggccacacccaaccccacc 
q-3' <Efl|## : 2 3 ) , <7>*-fe>X«) 5'-cggtg 
qqqttqqqtqtqqcctcqaqtqaqccqatcqqtqqatqaactttcac-3' 

(R?U#^: 2 4) % P-ftffl : (-fe>XlK) 5'-cttagggt 
gaaagaaatttcagctaqcacqgcqcaatqqcaqatatc-3 * ( i£?'J# 
-5f : 2 5 ) , (7>^-fe>XlH) 5'-qatatctqccattqcgc 
cgtgctagctgaaatttctttcaccctaag-3' (IB^JS-^ : 2 
6) v M-FFeU : (-fe>XiI) 5'-cttagggataaagtcccttgtg 
cgcgcttggttgcaaaactctcccc-3 * (BffiftlS-^ : 27) , 

(7 > ^ -fe >X|I) 5 '-qgggagaqttttqcaaccaaqcqcqcaca 
aqqqactttatccctaaq-3' (S2^'J#^ : 2 8) , F-Hhffl : 

( -fe > X II ) 5 1 -qqtcqcqcqqtac tttaqtcqacacctcaaacaaq 
cacaqatcatqq-3' (E?IJ## : 2 9) , (7>^*fe>X 
£1) 5 '-ccatqatctqtqcttqtttqaqqtqtcqactaaaqtaccqcqc 
qacc-3' (IB^J#^ : 3 0) , HN-Offl : (-fe>^«) 5 1 - 
cccaggqtqaatqqqaaqqqccqqccaqqtcatqqatqqqcaqqaqtcc- 
3' (12?"J#^: 3 1), (7>^-fe>X$K) 5'-qqactcc 
tqcccatccatqacctqqccqqcccttcccattcaccctqgg-3 ' (BB 
?|J#^: 3 2) 4*ti*ti^J560Sl£CCflBtifc 0 «A 

7*fe>^»J L/c (H6 (B)) o 

[0 0 6 0] 2) <Dii-&, (-fe>X|f() 5'-ggccgcttaatt 
aacgqtttaaacqcqcqccaacaqtqttqataaqaaaaacttaqqqtqaa 
aqttcatcac-3* (S2?'J#^ : 3 3 ) , (7>^^>X 
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§g) 5 '-qqccqtqatqaactttcaccctaaqtttttcttatcaacactq 
ttgqcqcgcqtttaaaccqttaattaaqc-3' (IS^J#^ : 34) 

*£ssu ^n-en(D^Df^^ i ;>^ftu, 85°c 2 
#\ 65°c i5*j\ 37°c i5»r7~-y>* 

Stf. SeV cDNANfi#i£tf. *Sl*«pUC18*fcttpBlue 
sc ri ptll^CD v ;U?-*u-^>^lMr* i!&&r> )l 

-ftmm-m&is )i^t*y ? a v -t rau, r ^ ^ 

£p-.r.>yu Cft^SeV cDN/V^IIAjitf. f#6ft/c 

[0 06 1 ] HQkM2] •fe^y-f'J^^^CctJtfSff 

< Sevy y A cDNACDflfSS £ 4 ^ X(D[HlR> *fe > £V 
-OUX (SeV) ^fi^VAcDNA, pSeV(+)©cDNAtCNot I 

CC, pSeV(+)*Eco Rir^bUfcWK- (5010bp) 

p-^«hum»-c»«. »srs^>F*wofflo, Qi 

AEXII Gel Extraction System (QIAGENttSJ) r@JR • 
ffif!Sl//Co [HlRL//cW>t«pBluescriptII SK+ (STRATAG 

fc. l&l>TiMIEB* Not I *M hCDagA^^Quickchan 
qe Site-Directed Mutagenesis kit ( STRATAGENEfiS? ) 
£$ofc c 7'^>fv-^-fe>XfflJ : 5*-cqtqcaqaacqatcq 
aaqctccqcqqccqctqqaaqtcttqqacttqtcc-3' (S2?'J#^ : 
3 5), 7 > -fe > ^ (M : 5 '-qqacaaqtccaaqacttccaqcq 
qccqcqqaqcttcqatcqttctqcacq-3' (1B^J#-^ : 3 6 ) £ 
^tl^tl^OJSiStCffll^Co mA&, Xho I-Mlu ir 
flWfcLfcWfr (20i0b P ) 4±SBI3*«:HiR • ffi«U cd 
NA4TH2>^'J L/c (08) o 

[0062] aer^w^sfcfeoiBG^i t/t t 

b Vascular Endothelial Growth Factor (VEGF)£FCR~C 
•F:/£P-~>yOfc. ^^V-KB ffillB&jRAsc I 
1M r£ttttJl//c5' 7*^*7- : 5'-qcqqcqcqccaaccatq 
aactttctqctqtcttqqqtqcattqq-3' (S2?iJ#-^ : 37) , 
3'^7-f7- : 5"-qcqqcqcqcctcaccqcctcgqcttgtcacatc 
tqcaaqt-3' (E9U#-^ : 3 8) £-£j?XU PCR£tTo 
fc 0 H*CC«K0D - plus- DNVFlM 5~-fe* (TOYOBOfi 

H) ^ffli>/c e pcr^, &«&asc retiwtu mmm 

tc&><Dy'7Z$ K4«SU/c (19), pSeV18+<DMlu I 
- Sph IBtK* (3317bp) 4ffl#ii^cLITMUS38 (pAC114 

--"sWA h (Asc I - Pme I) ^tr£fi£:i#§f[DNA 
( *fe >X|I : 5 '-qqccqctaaqaaaaacttaqqqtqaaaqttcactt* 

SEQUENCE LISTING 

<110> DNAVEC Research INC. 

<L20> Paramyxovirus vectors used for transduction of foreiqn qenes 

<130> D3-X0002Y1 

<140> 
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* cacqaqqqcqcqccqtttaaactqc-3 ' (655U#^ : 3 9) , 7 
>^i2>XlK : 5'-qqccqcaqtttaaacqqcqcqccctcqtqaaqt 
qaactttcaccctaaqtttttcttaqc-3' (IH^J#-^ : 4 0) ) 
*m&&A,tcb<DV&&tAG180$:i'E$lbtc (09) o C 
(D7'^X = KOAscIlf-/ Mt, fffSi • SKLftlVEGF PCR 

t re«ftLrvEoa^»r^*«a*«irigjR • 

0, *fe>^^^7>f;l/X^VAcDNACDNot Ilf KC^-Y 
y-->3>LJfi*ii^c. ^;UX^£--cDNA£pSeV 
+L/VEGF<bUc, *fc|»«18Ett0]^rf^Ufc» 

&is*fr)Wft&mmj§%ttiis?±)i (H2$ik) ve 

GF cDNA<DT^C^&£\ pSeV18+, pSeV(+)HNLKlfi<&jA 
AstcbQ (^ft^ft£pSeV18+/VEGF, pSeV(+)HNL/VEGF 

NA*^^^;^*fi£*©*ffiffl?)iIiRO, ^tx^ftSevl 
8+/VEGF, SeVHNL/VEGF, SeVL/VEGFi L/c 0 
[0 0 6 3 ] <^ia<Dj:te>LLC-MK2jmia*ewen 7' 
U- rfclwell*fc9 5Xi0 s cells-To^^ k 24B$rfl*g# 
U/c^ §^^;bX^^^-^moi=5"C^$^, 24B$ 
M«S«±»*200MliaiRL. ELISMCj:Oig#±«* 

©vECBD5Ea*ffofc. ^©item^i otc^To cn 

rtfi&PO±«K:ft*^/d i * J: 0 i/io« ifSTT £ 

^ (WOOl/18223) LTteOv Cn^ffl^to-ttSCitC 
[0064] 

J«SW£*<W«H u ^ ft S c t tfi-c * S fc» . 
[0 0 6 5 ] 
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<141> 

<150> DP 2000-152726 
<L51> 2000-05-18 
<L50> CA 2322057 
<151> 2000-10-27 
<160> 40 

<170> Patentln Ver. 2.0 
<210> 1 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 1 
ctttcaccct 
<210> 2 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 2 

tttttcttac tacqq 
<210> 3 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 3 

ccaccqacca cacccaqcqq ccqcqacaqc cacqqcttcq q 
<210> 4 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 4 

ccqaaqccqt qqctqtcqcq qccqctqqqt qtqqtcqgtq q 
<210> 5 
<2U> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence 
<400> 5 

qaaatttcac ctaagcqgcc qcaatqqcag atatctataq 
<210> 6 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 6 

ctataqatat ctqccattqc qqccqcttaq qtqaaatttc 
<210> 7 
<210> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 7 

qqqataaaqt cccttqcqqc cqcttqqttq caaaactctc ccc 
<210> 8 
<211> 43 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 8 

qqqqaqaqtt ttqcaaccaa qcggccgcaa qqqactttat ccc 
<210> 9 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 9 

qqtcqcqcqq tactttaqcg qccqcctcaa acaaqcacaq atcatqq 
<210> 10 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 10 

ccatqatctq tqcttqtttq aqqcqqccqc taaaqtaccq cgcqacc 
<210> 11 
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33 34 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 11 

cctqcccatc catqacctaq cqqccqcttc ccattcaccc tqqq 44 
<210> 12 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 12 

cccaqqqtqa atqqqaaqcq qccqctaqqt catqqatqqq caqq 44 



<210> 13 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 13 

qcqqcqcqcc atqctqctqc tqctqctqct qctqqqcctq 40 
<210> 14 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 14 

qcqqcqcqcc cttatcatqt ctqctcqaaq cqqccqqccq 40 
<210> 15 
<211> 74 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 15 

qcqqccqcqt ttaaacqqcq cqccatttaa atccqtaqta aqaaaaactt aqqqtqaaaq 60 
ttcatcqcqq ccqc 74 
<210> 16 
<211> 74 
<212> DNA 
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35 36 
<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 16 

gcgqccqcqa tqaactttca ccctaaqttt ttcttactac qqatttaaat ggcgcqccgt 60 
ttaaacqcqq ccqc 74 
<210> 17 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 17 

qqaqaaqtct caacaccqtc cacccaaqat aatcqatcaq 40 
<210> 18 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 18 

ctqatcqatt atcttqqqtq qacqqtqttq aqacttctcc 40 
<210> 19 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 19 

qtatatqtqt tcaqttqaqc ttqctqtcqq tctaaqqc 38 



<210> 20 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 20 

qccttaqacc qacagcaaqc tcaactqaac acatatac 38 
<210> 21 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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37 

synthesized sequence 
<400> 21 

caatqaactc tctaqaqaqq ctqqaqtcac taaaqaqtta cctqq 
<210> 22 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 22 

ccaqqtaact ctttaqtqac tccaqcctct ctaqaqaqtt cattq 
<210> 23 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 23 

qtqaaaqttc atccaccqat cqqctcactc qaqqccacac ccaaccccac cq 
<210> 24 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 24 

cqqtqqqqtt qqqtqtqqcc tcqaqtqaqc cqatcqqtqq atqaactttc ac 
<210> 25 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 25 

cttaqqqtqa aaqaaatttc aqctaqcacq qcqcaatqqc aqatatc 
<210> 26 
<211> 47 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 26 

qatatctqcc attqcqccqt qctaqctqaa atttctttca ccctaaq 
<210> 27 
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<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 27 

cttaqqqata aaqtcccttq tqcqcqcttq qttqcaaaac tctcccc 
<210> 28 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 28 

qqqqaqaqtt ttqcaaccaa qcqcqcacaa qqqactttat ccctaaq 
<210> 29 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 29 

qqtcqcqcqq tactttaqtc qacacctcaa acaaqcacaq atcatqq 
<210> 30 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 30 

ccatqatctq tqcttqtttq aqqtqtcqac taaaqtaccq cqcqacc 
<210> 31 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 31 

cccaqqqtqa atqqqaaqqq ccqqccaqqt catqqatqqq caqqaqtcc 
<210> 32 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 
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41 42 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 32 

qqactcctqc ccatccatqa cctqqccqqc ccttcccatt caccctqqq 49 
<210> 33 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 33 

qqccqcttaa ttaacqqttt aaacqcqcqc caacaqtqtt qataaqaaaa acttaqqqtq 60 
aaaqttcatc ac 72 
<210> 34 
<2U> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 34 

qqccqtqatq aactttcacc ctaaqttttt cttatcaaca ctqttqqcqc qcqtttaaac 60 
cqttaattaa qc 72 
<210> 35 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 35 

cqtqcaqaac qatcqaaqct ccqcqqccqc tqqaaqtctt gqacttqtcc 50 
<210> 36 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 36 

qqacaaqtcc aaqacttcca qcqqccqcqq aqcttcqatc qttctqcacq 50 
<210> 37 
<2U> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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43 44 
synthesized sequence 
<400> 37 

qcqqcqcqcc aaccatqaac tttctqctqt cttqqqtqca ttqq 44 
<210> 38 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 38 

qcqqcqcqcc tcaccqcctc qqcttqtcac atctqcaaqt 40 
<210> 39 
<211> 60 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 39 

qqccqctaaq aaaaacttaq qqtqaaaqtt cacttcacqa qqqcqcqccq tttaaactqc 60 
<210> 40 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 
<400> 40 

qqccqcaqtt taaacqqcqc qccctcqtqa aqtqaacttt caccctaaqt ttttcttaqc 60 

~>>f (a) imtdtcuotiyj bzmAbffimbtcsmm me] ^y^^^^^^^y^cuMm^uc^)^ 

[E2] SEAPCCNotltr-Y K )l. rfr&SS Z> 0 i&Si2?'J«, PacI-f^eI-BssHII-TspRKD«^^ 

&(a) . te£v\&&*oTm^ft*i&£i*zn\?*> 40 ^>^<hff/cKNot bzmALmmistctyvj 

[H4] * x )<<)\,*'<t>Z-<D7^->7 7v J b [m 9] VEGFCC Not VTA k f^^^^^k ft& 

J<DtemZmtmV&% 0 LASlOOO-C^OiA^c^^- 6BR U^fe^V+)\,*{m?%ic&<D2U~~yV 

[135] $4*) -oix^*? z-mioovzistf- ~e$>& 0 

^-a^ (seap) <D§mmom^zimLtcte$kz^ imio] ELisAtc^zvEGmmosev^? z -omim 
?mv<kz> 0 sevisvsEAPCD^^^iooiL-r^n^n otmz^tmv&z, \M&*o'<mcvECf%mnLtc 
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(54) PARAMYXOVIRUS VECTOR FOR FOREIGN GENE TRANSDUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a paramyxovirus vector capable of transducing a 
foreign gene, having a replication ability. 

SOLUTION: A Sendai virus having a foreign gene is constructed by inserting the foreign 
gene into before or behind a virus gene of Sendai virus genome cDNA. The Sendai virus 
proves that it has a replication ability and a foreign gene is expressed in a transduced 
cell. The expression amount of the foreign gene is higher closer to 3' of negative chain 
RNA and a high expression is obtained when the foreign gene is inserted into especially 
before an NP gene and between the NP gene and a P gene. On the contrary, the 
expression is lower closer to 5' of the negative chain RNA and a relatively low 
expression is obtained when the foreign gene is inserted into especially behind an L 
gene, between a HN gene and the L gene and between an F gene and the NH gene. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The vector to which the foreign gene is located in the lower stream of a river 
of the gene which carries out the code of the virus protein in the negative chain genome 
RNA which is the paramyxovirus vector which holds a foreign gene and has duplicate 
ability, and is contained in this vector. 

[Claim 2] the paramyxovirus vector which holds a foreign gene and has duplicate ability 
— it is — the following — a vector given in either of (a) to the (f). 

(a) The vector by which the foreign gene is inserted between the gene which carries out 
the code of the virus protein located in the 1 st from 3' edge of the negative chain 
genome RNA contained in a vector, and the gene which carries out the code of the 2nd 
virus protein. 

(b) The vector by which the foreign gene is inserted between the gene which carries out 
the code of the virus protein located in the 2nd from 3' edge of the negative chain 
genome RNA contained in a vector, and the gene which carries out the code of the 3rd 
virus protein. 

(c) The vector by which the foreign gene is inserted between the gene which carries out 
the code of the virus protein located in the 3rd from 3' edge of the negative chain 
genome RNA contained in a vector, and the gene which carries out the code of the 4th 
virus protein. 

(d) The vector by which the foreign gene is inserted between the gene which carries out 
the code of the virus protein located in the 4th from 3' edge of the negative chain 
genome RNA contained in a vector, and the gene which carries out the code of the 5th 
virus protein. 

(e) The vector by which the foreign gene is inserted between the gene which carries out 
the code of the virus protein located in the 5th from 3* edge of the negative chain 
genome RNA contained in a vector, and the gene which carries out the code of the 6th 
virus protein. 

(f) The gene which carries out the code of the virus protein located in the 6th from 3 r 
edge of the negative chain genome RNA contained in a vector, and the vector by which 
the foreign gene is inserted between trailer arrays. 

[Claim 3] The vector according to claim 2 whose genes which carry out the code of the 
virus protein located in the 1 st - 6th from 3' edge of the negative chain genome RNA 
contained in a vector are NP gene, P gene, M gene, F gene, HN gene, and an L gene in 



order. 

[Claim 4] DNA which carries out the code of the negative chain genome RNA contained 
in a paramyxovirus vector given in either of claims 1-3, or its complementary strand. 
[Claim 5] DNA which is DNA which carries out the code of the negative chain genome 
RNA contained in the paramyxovirus vector which has duplicate ability, or its 
complementary strand, and holds the cloning part for inserting a foreign gene in the lower 
stream of a river of the gene which carries out the code of the virus protein in this 
negative chain genome RNA or its complementary strand. 

[Claim 6] DNA which carries out the code of the negative chain genome RNA contained 
in the paramyxovirus vector which has duplicate ability, or its complementary strand — it 
is — the following — DNA given in either of (a) to the (f). 

(a) DNA holding the cloning part for inserting a foreign gene between the gene which 
carries out the code of the virus protein located in the 1st from 3 r edge of the negative 
chain genome RNA, and the gene which carries out the code of the 2nd virus protein. 

(b) DNA holding the cloning part for inserting a foreign gene between the gene which 
carries out the code of the virus protein located in the 2nd from the part equivalent to 3' 
edge of the negative chain genome RNA, and the gene which carries out the code of the 
3rd virus protein. 

(c) DNA holding the cloning part for inserting a foreign gene between the gene which 
carries out the code of the virus protein located in the 3rd from the part equivalent to 3' 
edge of the negative chain genome RNA, and the gene which carries out the code of the 
4th virus protein. 

(d) DNA holding the cloning part for inserting a foreign gene between the gene which 
carries out the code of the virus protein located in the 4th from the part equivalent to 3' 
edge of the negative chain genome RNA, and the gene which carries out the code of the 
5th virus protein. 

(e) DNA holding the cloning part for inserting a foreign gene between the gene which 
carries out the code of the virus protein located in the 5th from the part equivalent to 3' 
edge of the negative chain genome RNA, and the gene which carries out the code of the 
6th virus protein. 

(f) DNA holding the cloning part for inserting a foreign gene between the gene which 
carries out the code of the virus protein located in the 6th from the part equivalent to 3* 
edge of the negative chain genome RNA, and a trailer array. 

[Claim 7] DNA according to claim 6 whose genes which carry out the code of the virus 
protein located in the 1st - 6th from the part equivalent to 3' edge of the negative chain 
genome RNA are NP gene, P gene, M gene, F gene, HN gene, and an L gene in order. 
[Claim 8] The vector DNA held possible [ an imprint of DNA of a publication ] to either of 
claims 4-7. 

[Claim 9] The vector DNA according to claim 8 held possible [ an imprint of the positive 
chain genome RNA ]. 

[Claim 10] How to locate a foreign gene between the gene which carries out the code of 
the virus protein located in the 1st from 3' edge of the negative chain genome RNA which 
is the approach of controlling the manifestation level of the foreign gene in a 
paramyxovirus vector, and is contained in the (a) vector, and the gene which carries out 
the code of the 2nd virus protein. 

(b) How to locate a foreign gene between the gene which carries out the code of the 



virus protein located in the 2nd from 3' edge of the negative chain genome RNA 
contained in a vector, and the gene which carries out the code of the 3rd virus protein. 

(c) How to locate a foreign gene between the gene which carries out the code of the 
virus protein located in the 3rd from 3' edge of the negative chain genome RNA 
contained in a vector, and the gene which carries out the code of the 4th virus protein. 

(d) How to locate a foreign gene between the gene which carries out the code of the 
virus protein located in the 4th from 3* edge of the negative chain genome RNA 
contained in a vector, and the gene which carries out the code of the 5th virus protein. 

(e) How to locate a foreign gene between the gene which carries out the code of the 
virus protein located in the 5th from 3' edge of the negative chain genome RNA 
contained in a vector, and the gene which carries out the code of the 6th virus protein. 

(f) The gene which carries out the code of the virus protein located in the 6th from 3' 
edge of the negative chain genome RNA contained in a vector, and the method of 
locating a foreign gene between trailer arrays. 



[Translation done.] 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the paramyxovirus vector which can 

introduce a foreign gene and which has duplicate ability. 

[0002] 

[Description of the Prior Art] As for many of approaches of clinical research of old gene 
therapy, virus vectors, such as a retrovirus, adenovirus, and an adeno-associated virus, 
are used. These vectors for gene therapies have a limit in introductory effectiveness and 
a self-sustaining manifestation. Cytotoxicity and immunogenicity are in the vector itself, 
The big problem on medicine application exists (it Lamb(s)). R. A.& Kolakofsky and D., 
Paramyxoviridae: the viruses and their replication.in Fields Virology and 3rd edn (), [ 
Edited by B.N.Fields, ] [ D.M.Knipe & P.P.] Howleypp.1 177-1204 (Philadelphia and 
Lippincott-Raven. (1996)). A vector new as these cures is proposed based on the 
lentivirus or HSV, and amelioration research of the existing vector is made energetically. 
However, these vectors all exist with the gestalt of DNA within a nucleus in a life cycle. 
Therefore, avoiding completely is difficult for the anxiety to the safety in connection with 
a random interaction with a patient's chromosome. 

[0003] Development of the vector which used as the base the RNA virus which was 
conventionally behind in development by rapid advance of the latest reverse genetics 
technique is being attained. A recombination RNA virus shows high transgenics 
effectiveness and manifestation capacity. As a vector for gene therapies ** — high 
POTENSHARITI is suggested (it Roberts(es)) A.& Rose, J.K., and Virology 247 1-6; (1998) 
Rose, J.K. and Proc.Natl.Acad. Sci.USA 93 and 14998-15000; (1996) Palese, P.et al, 
Proc.Natl.Acad.Sci.USA 93, 11354-11358 (1996). The paramyxovirus vector which has the 
negative chain RNA in a genome has some greatly different descriptions from a 
retrovirus, a DNA virus, or a plus strand RNA virus vector. The genome or an anti 
genome cannot function as mRNA, and cannot make the protein synthesis or the genome 
duplicate of a virus start directly. The antisense problem of the RNA genome of a virus 
and an anti genome always existing in the form of ribonucleic-acid protein 
(ribonucleoprotein; RNP) complex, and mRNAs which is looked at by the plus strand RNA 
virus hybridizing to the genome RNA of complementary nakedness, and blocking the 
assembly to RNP of a genome hardly occurs. These viruses have own RNA polymerase, 
use RNP complex as mold and perform imprint of viral mRNA, or reproduction of a viral 



genome, A negative chain RNA (nsRNA) virus is increased only with the cytoplasm of a 
host cell to what should be mentioned especially, and since it does not have a DNA 
phase, inclusion (integration) for a chromosome does not take place. Furthermore, the 
homologous recombination of RNA is not accepted, either. It is thought that these 
properties contribute to the stability and the safety as a gene expression vector of a 
negative chain RNA virus greatly. 

[0004] this invention persons have observed the Sendai Virus (Sendai virus; SeV) which 
does not have virulence to the inside of a negative chain RNA virus, or Homo sapiens, 
and Z shares which are attenuated also especially in inside. SeV is a non-articulating 
mold negative chain. It is an RNA virus, and it belongs to paramyxovirus (paramyxovirus) 
and is a kind of murine parainfluenza virus. This virus is pasted up on a host cell 
membrane through the hemagglutinin-neuraminidase (hemagglutinin-neuraminidase; HN) 
and fusion protein (fusion protein; F) which are two envelope glycoproteins. Emit 
membrane fusion to a lifting and the RNA genome which exists in its RNA polymerase 
and the form of RIBONUKU LEO protein (RNP) complex efficiently is emitted to 
cytoplasm. Then, imprint of mRNA of a virus and reproduction of a genome are performed 
(Bitzer, M.et aL, J.Virol.71(7):5481-5486, 1997). The viral-envelope protein F is the 
proteolysis (proteolytic cleavage) are compounded as precursive protein (F0) without 
activity, and according to a trypsin. F1 F2 It **** (Kido, H.et al., Biopolymers (Peptide 
Science) 51(1):79-86, 1999), and becomes active protein, and membrane fusion is caused. 
It is said that this virus does not have virulence to Homo sapiens. Moreover, the lab 
attenuated stock (Z strain) is also separated and it is extent which induces slight 
pneumonia to the rodent which is a natural host This stock is widely used as a research 
model in molecular levels, such as an imprint duplicator style of paramyxovirus, and has 
been used also for production of a hybridoma. In addition to such high safety, this virus 
shows the high production titer of 109 - 1 1 pfu/ml by the cell strain or the hen's egg. In 
the case of Sendai Virus, in the recovery system from cDNA of the negative chain RNA 
virus vector which was successful recently, high reconstruction effectiveness is shown 
especially. The capacity which introduced the foreign gene and which rearranges and 
discovers an introductory foreign gene efficiently [ in a mold wildness virus ] and stably 
attracts attention. 

[0005] Until now, although known, the Sendai Virus vector which inserted the foreign 
gene in the upstream of NP gene was not known about what kind of effect appearing in 
reconstruction of a virus, and the manifestation of a foreign gene, when a foreign gene 
was inserted in parts other than this. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to 
offer the paramyxovirus vector which can introduce a foreign gene and which has 
duplicate ability. 
[0007] 

[Means for Solving the Problem] this invention persons built the virus vector DNA which 
inserted the foreign gene in the part before and behind each gene which carries out the 
code of the virus protein of Sendai Virus, and examined reconstruction of a virus, and the 
amount of manifestations of a foreign gene. That is, virus protein protein was introduced 
between the start signal of each gene which carries out the code of the new restriction 
enzyme part to the Sendai Virus (SeV) overall-length genome cDNA for foreign gene 



insertion, and the ATG translation start signal. When the foreign gene (Homo sapiens 
secretor alkaline phosphatase gene) was inserted in this restriction enzyme part and 
Sendai Virus was reconstructed using LLC-MK2 cell, it was checked that the Sendai 
Virus which has duplicate ability is reconstructed. Each of these viruses were amplified 
by the hen's egg, and the stock solution of a virus was prepared. Even when the titer was 
united, this virus was infected with LLC-MK2 cell, the amount of manifestations of a 
foreign gene was measured and a foreign gene was inserted in which investigated 
location, the manifestation of a foreign gene was seen. In the case where a foreign gene 
is inserted between the upstream of a genome (3' side of a negative chain), i.e., before 
NP gene, and NP gene and P gene, it became clear that the manifestation of a foreign 
gene fell as the amount of manifestations of a foreign gene was comparatively high and 
the insertion point of a foreign gene approached the lower stream of a river (5* side of a 
negative chain) of a genome. 

[0008] It is shown that these results can obtain the manifestation of a comparatively high 
foreign gene if a foreign gene is located in the upstream of NP gene or the lower stream 
of a river (between NP gene and P genes) of NP gene, and it is possible to decrease the 
amount of manifestations if a foreign gene is located down-stream from that of a 
genome, case high manifestations, such as a gene which inserts a foreign gene in an 
upstream [ of a genome ], i.e., 3' of negative chain genome, side, and has cytotoxicity on 
the contrary in order to obtain the high manifestation of a foreign gene, if it carries out 
based on this knowledge, are not desirable — a foreign gene — 5' of the downstream of 
a genome, i.e., a negative chain genome, — it becomes possible by inserting in a side to 
control the amount of manifestations of the foreign gene in a vector. Thus, the 
paramyxovirus vector of this invention is very useful as a paramyxovirus vector for 
carrying out the decrease manifestation of the foreign gene. The paramyxovirus vector of 
this invention is in vivo. It reaches, in vitro It is useful to the manifestation of the foreign 
gene which can be set, and the application as a vector for gene therapies which 
employed efficiently the description which was excellent in especially paramyxovirus is 
expected. 

[0009] Although the problem of the stability of a genome may be pointed out in an RNA 
virus, in the result of the heterologous gene manifestation by the SeV vector, even if it 
carries out the ****** cost passage of the virus, the variation of a base is hardly 
accepted, but discovering an insertion heterologous gene to stability over a long period of 
time is shown (Yu, D.et al.Genes Cells 2, and 457-466 (1997)). The vector which used 
this negative chain RNA virus replicon as the base has merits of property top some, such 
as the stability of a genome, and size of the introductory gene by not having capsid 
structural protein or the flexibility (flexibility) of packaging, compared with the virus 
vector which used as the base replicon of the Semliki forest virus (Semliki forest virus) 
which is a positive chain (positive-strand) RNA virus which was already successful, or a 
Sindbis virus (Sindbis viruses). The Sendai Virus vector which has duplicate ability can 
discover two or more kinds of genes to coincidence by being able to introduce outpatient 
department DNA to 4kbp(s) at least, and adding an imprint unit. The virus by which the 
vector which used replicon of this Sendai Virus as the base was reproduced carries out 
reinfection also to a surrounding cell, and since RNP reproduced by many copies with the 
cytoplasm of an infected cell is distributed also to a daughter cell with fission of a cell, a 
self-sustaining manifestation is expected. Furthermore, transgenics of the Sendai Virus 



vector was carried out also to the cell, especially granulocytic-series cell of a corpuscle 
system at high effectiveness, and this invention person etc. found out being introduced 
also into the primitive cell of a c-kit positivity. From this, it is suggested that this vector 
can turn into a high vector of application possibility with very large organization 
applicability. 

[0010] This invention relates to the paramyxovirus vector which can introduce a foreign 
gene and which has duplicate ability. Namely, more specifically (1) In the negative chain 
genome RNA which is the paramyxovirus vector which holds a foreign gene and has 
duplicate ability, and is contained in this vector The vector to which the foreign gene is 
located in the lower stream of a river of the gene which carries out the code of the virus 
protein, (2) It is the paramyxovirus vector which holds a foreign gene and has duplicate 
ability. A vector given in either of following (a) to the (f), (a) The vector by which the 
foreign gene is inserted between the gene which carries out the code of the virus protein 
located in the 1st from 3' edge of the negative chain genome RNA contained in a vector, 
and the gene which carries out the code of the 2nd virus protein, (b) The vector by which 
the foreign gene is inserted between the gene which carries out the code of the virus 
protein located in the 2nd from 3' edge of the negative chain genome RNA contained in a 
vector, and the gene which carries out the code of the 3rd virus protein, (c) The vector 
by which the foreign gene is inserted between the gene which carries out the code of the 
virus protein located in the 3rd from 3' edge of the negative chain genome RNA 
contained in a vector, and the gene which carries out the code of the 4th virus protein, 
(d) The vector by which the foreign gene is inserted between the gene which carries out 
the code of the virus protein located in the 4th from 3' edge of the negative chain 
genome RNA contained in a vector, and the gene which carries out the code of the 5th 
virus protein, (e) The vector by which the foreign gene is inserted between the gene 
which carries out the code of the virus protein located in the 5th from 3' edge of the 
negative chain genome RNA contained in a vector, and the gene which carries out the 
code of the 6th virus protein, (f) The gene which carries out the code of the virus protein 
located in the 6th from 3* edge of the negative chain genome RNA contained in a vector, 
and the vector by which the foreign gene is inserted between trailer arrays, (3) the gene 
which carries out the code of the virus protein located in the 1st - 6th from 3' edge of 
the negative chain genome RNA contained in a vector They are NP gene, P gene, M gene, 
F gene, HN gene, and L gene in order. DNA which carries out the code of the negative 
chain genome RNA contained in a vector given in (2), and a paramyxovirus vector given in 
either of (4) and (1) to (3), or its complementary strand, (5) Are DNA which carries out 
the code of the negative chain genome RNA contained in the paramyxovirus vector which 
has duplicate ability, or its complementary strand, and it sets to this negative chain 
genome RNA or its complementary strand. DNA holding the cloning part for inserting a 
foreign gene in the lower stream of a river of the gene which carries out the code of the 
virus protein, (6) It is DNA which carries out the code of the negative chain genome RNA 
contained in the paramyxovirus vector which has duplicate ability, or its complementary 
strand. DNA given in either of following (a) to the (f), (a) DNA holding the cloning part for 
inserting a foreign gene between the gene which carries out the code of the virus protein 
located in the 1st from 3' edge of the negative chain genome RNA, and the gene which 
carries out the code of the 2nd virus protein, (b) DNA holding the cloning part for 
inserting a foreign gene between the gene which carries out the code of the virus protein 



located in the 2nd from the part equivalent to 3 r edge of the negative chain genome RNA, 
and the gene which carries out the code of the 3rd virus protein, (c) DNA holding the 
cloning part for inserting a foreign gene between the gene which carries out the code of 
the virus protein located in the 3rd from the part equivalent to 3' edge of the negative 
chain genome RNA, and the gene which carries out the code of the 4th virus protein, (d) 
DNA holding the cloning part for inserting a foreign gene between the gene which carries 
out the code of the virus protein located in the 4th from the part equivalent to 3' edge of 
the negative chain genome RNA, and the gene which carries out the code of the 5th virus 
protein, (e) DNA holding the cloning part for inserting a foreign gene between the gene 
which carries out the code of the virus protein located in the 5th from the part 
equivalent to 3' edge of the negative chain genome RNA, and the gene which carries out 
the code of the 6th virus protein, (f) DNA holding the cloning part for inserting a foreign 
gene between the gene which carries out the code of the virus protein located in the 6th 
from the part equivalent to 3' edge of the negative chain genome RNA, and a trailer array, 
(7) the gene which carries out the code of the virus protein located in the 1 st - 6th from 
the part equivalent to 3' edge of the negative chain genome RNA They are NP gene, P 
gene, M gene, F gene, HN gene, and L gene in order. The vector DNA held possible [ an 
imprint of DNA given in (6), and DNA given in either of (8) and (4) to (7) ] (9) The vector 
DNA given in (8) held possible [ an imprint of the positive chain genome RNA ] (10) It is 
the approach of controlling the manifestation level of the foreign gene in a paramyxovirus 
vector, (a) How to locate a foreign gene between the gene which carries out the code of 
the virus protein located in the 1 st from 3' edge of the negative chain genome RNA 
contained in a vector, and the gene which carries out the code of the 2nd virus protein, 

(b) How to locate a foreign gene between the gene which carries out the code of the 
virus protein located in the 2nd from 3' edge of the negative chain genome RNA 
contained in a vector, and the gene which carries out the code of the 3rd virus protein, 

(c) It is code ** about the virus protein located in the 3rd from 3' edge of the negative 
chain genome RNA contained in a vector. How to locate a foreign gene between the 
genes which carry out the code of the 4th virus protein to ********, (d) How to locate a 
foreign gene between the gene which carries out the code of the virus protein located in 
the 4th from 3' edge of the negative chain genome RNA contained in a vector, and the 
gene which carries out the code of the 5th virus protein, (e) How to locate a foreign gene 
between the gene which carries out the code of the virus protein located in the 5th from 
3' edge of the negative chain genome RNA contained in a vector, and the gene which 
carries out the code of the 6th virus protein, (f) It is related with the gene which carries 
out the code of the virus protein located in the 6th from 3' edge of the negative chain 
genome RNA contained in a vector, and the method of locating a foreign gene between 
trailer arrays. 

[001 1] In addition, in this invention, a "virus vector" points out the virion which has the 
capacity which introduces a nucleic-acid molecule in a host Moreover, in this invention, 
paramyxovirus points out the virus belonging to the Paramyxovirus (Paramyxovirus), or 
its derivative. As paramyxovirus which can apply this invention, Homo sapiens 
parainfluenza virus 1 mold (HPIV-1), Homo sapiens parainfluenza 3 virus (HPIV-3), cow 
parainfluenza 3 virus (BPIV-3), Sendai Virus (Sendai virus; called mouse parainfluenza 
virus 1 mold), and ape parainfluenza-viruses 10 mold (SPIV-10) etc. is contained, for 
example. The virus of this invention is Sendai Virus more preferably. These viruses may 



be a natural stock, a wild strain, a variant, a lab passage stock, the stock built artificially. 
It can be used as incomplete viruses, such as a defective interfering particle (J.ViroI.68, 
8413-8417 (1994)), and an ingredient for the compound oligonucleotide etc. to 
manufacture the virus vector of this invention. 

[0012] As a gene which carries out the code of the virus protein of paramyxovirus, NP, P, 
M, F, HN, and L gene are contained. ''NP, P, M, F, HN, and L gene" point out the thing of 
the gene which carries out the code of nucleocapsid, a phospho ** matrix, a fusion, 
hemagglutinin-neuraminidase, and the large protein, respectively. Generally each gene in 
each virus belonging to paramyxovirus subfamily is written as follows. Generally, "N gene" 
may be written. [ NP gene ] 

Paramyxovirus NP P/C/V M F HN - L RUBURA virus group NP P/V M F HN (SH) L Mho 
kinky thread virus group NP P/C/V M F H - L [0013] For example, the accession number 
of the database of the base sequence of each gene of Sendai Virus classified also into 
the RESUPIRO virus (Respirovirus) group of Paramyxoviridae (Paramyxoviridae) NP gene 
M29343 and M30202, M30203, M30204, and M51331, M55565, M69046, X17218, and P 
gene M30202, M30203 and M30204, and M — 55565, M69046, X00583, X17007, X17008, 
and M gene D11446, K02742, and M30202, M30203, M30204, and M69046, U31956, 
X00584, X53056, and F gene D00152, D11446, D17334, D17335, M30202 and M30203, 
M30204, M69046, and X00152, X02131 and HN gene D26475, About M12397, M30202, 
M30203 and M30204, M69046, X00586, X02808, X56131, and L gene, D00053, M30202, 
M30203, and M30204, Refer to M69040, X00587, and X58886. 

[0014] The virus vector "which has duplicate ability" When infected with host cells, such 
as LLC-MK2 or valve flow coefficient- 1 cell, a virus is reproduced in this cell and it 
points out that infectivrty virion is produced. Moreover, in this invention, a single stranded 
DNA and double stranded DNA are included with "DNA." 

[0015] In this invention, a "gene" points out a genetic material, and nucleic acids, such as 
RNA and DNA, are contained. There is no limit in the origin of a gene and it may originate 
in the array designed nature or artificially. As artificial protein, it may be the gestalt of 
the cell adhesion molecule of a fusion protein with other protein, dominant negative 
protein (the meltable nature child of an acceptor or a film joint mold dominant negative 
acceptor is included), and a deletion mold, a meltable mold cell table region child, etc., for 
example. Or you may be the gene which carries out the code of the bacteria about an 
infectious disease, or the partial peptide of the antigenic proteins of a virus. Moreover, 
you may be the nucleic acid which does not carry out the code of the protein, such as 
antisense nucleic acid or a ribozyme, for example. 
[0016] 

[Embodiment of the Invention] Generally paramyxovirus contains the complex 
(RIBONUKU LEO protein; RNP) which becomes the interior of an envelope from RNA and 
protein. RNA contained in RNP is the single stranded RNA of the negative chain (minus 
strand) which is the genome of paramyxovirus, and NP protein, P protein, and L protein 
combine with this RNA, and it forms complex. RNA contained in this RNP serves as mold 
for the imprint of a viral genome, and a duplicate (). [ Lamb, RA, and D.Kolakofsky, 1996, 
] [ Paramyxoviridae:The viruses ] and their replication. pp.1 1 77-1 204.1n Fields Virology, 
3rd edn.Fields, and B.N. and D.M.Knipe and and P.M.Howley et al. (ed.), Raven Press, New 
York, N.Y. RNP complex reproduces RNP complex independently by intracellular, and 
increases the copy number of a gene (RNA contained in complex). Thereby, the high 



manifestation of the foreign gene with a foreign gene from a vector is brought about 
[001 7] The virus vector of this invention can make the vector DNA which usually carries 
out the code of the negative chain single stranded RNA originating in (a) paramyxovirus, 
or its complementary strand (positive chain) able to imprint in NP, P, and the cell (helper 
cell) that discovers L protein, can cultivate (b) this cell, and can prepare it by collecting 
virions from the culture supernatant RNA imprinted from Vector DNA NP, L, and P 
protein and RNP complex are formed, and the virion wrapped in the outer shell which 
contains envelope protein further forms. 

[0018] DNA (vector DNA) which is made to discover by the helper cell and which carries 
out the code of the viral genome is carrying out the code of the minus strand (negative 
chain RNA) of a genome, or its complementary strand (positive chain RNA). For example, 
DNA which carries out the code of negative chain single stranded RNA or its 
complementary strand is made to connect with T7 promotor s lower stream of a river, 
and it is T7 RNA. RNA is made to imprint by polymerase. As a promoter, a desired 
promotor can be used besides the thing containing the recognition sequence of T7 
polymerase. Or a helper cell may be transfected in RNA made to imprint by in vitro one. 
Although the positive chain or negative chain of a viral genome is sufficient as the chain 
made to imprint by intracellular, in order for that a positive chain is imprinted to gather 
the effectiveness of reconstruction, it is desirable. 

[0019] In the case of Sendai Virus (Sendai virus; SeV), the genome sizes of a natural 
virus are about 1 5,000 bases, and are set to a negative chain. NP (nucleocapsid), P 
(phospho), M (matrix), F (fusion), HN (hemagglutinin-neuraminidase), and six genes that 
carry out the code of the L (large) protein are located in a line following the short reader 
field of 3\ and it has short 5' trailer field in the other end. In this invention, as long as it 
has duplicate ability, some genes may be missing and arrangement of these genes on a 
viral genome may not be the same as a wild type. In formation of RNP Since M, HN t and 
F protein are unnecessary, by making this genome RNA (a positive chain or negative 
chain) imprint under NP, P, and existence of L protein, RNP is built and the virion of 
infectivity is further built from this RNP. Reconstruction of a vector can be made to 
perform for example, in LLC-MK2 cell etc. Supply of NP, P, and L protein may be . 
performed by introducing into a cell the expression vector which carries out the code of 
each gene. Moreover, each gene may be included in the chromosome of a host cell. It is 
made discovered in order to make RNP form. The code of NP, P, and the L gene is 
carried out to the genome of a vector. It does not need to be completely [ as NP, P, and 
L gene ] the same, namely, the amino acid sequence of the protein with which a RNP 
genome carries out the code of the amino acid sequence of the protein in which these 
genes carry out a code — even if it does not remain as it is, RNP is formed with Genome 
RNA, as long as it has the activity which guides this gene expression from RNP, variation 
may be introduced or the homologous gene of other viruses may be substituted. If RNP is 
formed, it will be from this RNP. NP, P, and L gene are discovered, RNP reproduces 
independently by intracellular, and a virus vector is produced with envelope protein. 
[0020] the reinfection of the produced virus is carried out to a cultured cell, a hen's egg, 
an individual (for example, mammalians, such as a mouse), etc. — making — magnification 
— or a passage can be carried out. Moreover, the virus vector of this invention can also 
be amplified by introducing again RNP formed by reconstruction of a virus vector into 
host cells, such as LLC-MK2 cell, and cultivating it This process is in the negative chain 



single stranded RNA and the list originating in (a) paramyxovirus. It NP(s), P/C and 
reaches. L The process which introduces into a cell the complex which consists of 
protein, and (b) this cell are cultivated, and the process which collects virions from that 
culture supernatant is included. 

[0021] In order to introduce RNP into a cell, it is possible to make complex form and to 
introduce with lipofectamine, poly cationic liposome, etc. Specifically, various transfection 
reagents can be used. For example, DOTMA (Boehringer), Superfect (QIAGEN #301305), 
DOTAP, DOPE, DOSPER (Boehringer #1811169), etc. are mentioned. Since 
decomposition in endosome is prevented, chloroquine can also be added 
(Proc.Natl.Acad.Sci.USA 80: Calos, M.P., 1983, 3015). 

[0022] Envelope protein other than the envelope protein in which Genome RNA carries 
out a code in the case of virus reconstruction may be made to discover in a cell. As such 
protein, the envelope protein of other viruses, for example, the G-protein of the vesicular 
stomatitis virus (VSV), (VSV-G) can be mentioned. The paramyxovirus vector of this 
invention may be a vector containing the envelope protein which originates in viruses 
other than the virus in which a genome originates like VSV-G protein. Moreover, it is 
possible to use the chimera protein which has the polypeptide of the origins, such as an 
adhesion factor which can be pasted up on a specific cell, ligand, and an acceptor, to an 
extracellular field, and has the polypeptide of the viral-envelope origin to an intracellular 
field besides the envelope protein of a virus. Thereby, the vector which makes a specific 
organization a target can also be made. The code of these may be carried out to the viral 
genome, and they may be supplied by the manifestation of genes other than a genome 
(for example, gene on another expression vector or a host chromosome etc.) at the time 
of reconstruction of a virus vector. 

[0023] Moreover, in order that the virus vector of this invention may reduce the 
immunogenicity for example, by SeV protein, or in order to raise the imprint effectiveness 
and the replicative efficiency of RNA, the virogene contained in a vector may be changed. 
At least one of NP gene which is a duplicate factor, P/C gene, and the L genes is 
specifically changed, and it is possible to raise the function of an imprint or a duplicate. 
Moreover, although HN protein which is one of the structure protein has the activity of 
both of the hemagglutinin (hemagglutinin) activity and neuraminidase (neuraminidase) 
activity which are hemagglutinin, if the former activity can be weakened, for example, 
probably it will be possible to raise the stability of the virus in the inside of blood, and it 
is also possible by changing the latter activity, for example to adjust infection ability. 
Moreover, the fusion faculty of membrane fusion liposome can also be adjusted by 
changing F protein in connection with membrane fusion. Moreover, since it became 
possible by establishment of a reconstitution system to, analyze the antigen presentation 
epitope of F protein which can serve as an antigen molecule of cell surface, or HN 
protein etc. for example, the Sendai Virus which weakened the antigen presentation 
ability about such protein using this is also producible. 

[0024] The virus vector of this invention has a part for carrying out the code of the 
foreign gene into negative chain single stranded RNA, or inserting a foreign gene. It is 
possible to use the gene of a request to make it discover in a target cell as a foreign 
gene. For example, in aiming at gene therapy etc., it inserts the gene for a therapy of the 
target disease in this virus vector DNA. A foreign gene can be inserted in the lower 
stream of a river of each gene (NP, P, M, F, HN, and L gene) of a virus (refer to example). 



A "lower stream of a river" puts the part which ac(joins 3' side in the sense chain which 
carries out the code of the protein here, namely, — if the lower stream of a river of a 
gene is 5' side adjoining part of this gene if it is the negative chain RNA (or DNA), and it 
is the positive chain RNA (or DNA) — 3' of this gene — a side adjoining part is said. 
[0025] Especially this invention is useful to restrict the manifestation of a foreign gene. 
The manifestation level of a foreign gene can be decreased, so that a foreign gene is 
inserted in the lower stream of a river of a negative chain genome. In this case, it is the 
paramyxovirus vector which holds a foreign gene and has duplicate ability as a vector of 
this invention, and the vector to which the foreign gene is located down-stream at least 
is more desirable than the gene which carries out the code of the virus protein located in 
the 2nd from 3' edge in the negative chain genome RNA contained in this vector. The 3rd 
foreign gene [ 4th / 5th ] is more preferably located down-stream at least still more 
preferably still more preferably from 3' edge in the negative chain genome RNA from the 
gene which carries out the code of the virus protein located in the 6th still more 
preferably. Moreover, this invention relates to the approach of controlling the 
manifestation level of a foreign gene by the paramyxovirus vector of these this 
inventions, the manifestation level is relatively gone up, so that a foreign gene is located 
in 3* side of a negative chain genome — it can make — reverse — 5' — manifestation 
level can be reduced, so that you make it located in a side. When manifestation level 
wants to fall relatively, between the gene which carries out the code of the virus protein 
located in the 1 st in a foreign gene from 3 1 edge of the negative chain genome RNA 
contained in a paramyxovirus vector, and the gene which carries out the code of the 2nd 
virus protein more — desirable — said — the 2nd and the 3rd between — further — 
desirable — said — the 3rd and the 4th between — further — desirable — said — the 
4th and the 5th between — further — desirable — said — the 5th and the 6th between 
— further — desirable — said — you make it located between the 6th trailer arrays It is 
possible for this to control the manifestation of a foreign gene on desired level. 
[0026] For example, in wild type paramyxovirus, although virogene is arranged in order of 
NP, P, M, F, HN, and L sequentially from 3' of a negative genome, it may be arrangement 
of those other than this in the vector of this invention. Proper before a foreign gene 
and/or to back, in order to make it not bar the gene expression of order An E-I-S array 
(conclusion array of imprint-interleaved-array-imprint initiation array) or its part is 
inserted. For example, when introducing a foreign gene in DNA which carries out the code 
of the Sendai Virus genome, it is desirable to insert the array which has the number of 
bases of the multiple of six between the genes which carry out the code of the virus 
protein (67 Journal of Virology, Vol. No. 8, 1993, p.4822 -4830). The inserted amount of 
foreignness gene expression can be adjusted according to the class of imprint initiation 
array added to 5' side (head) of a foreign gene. Moreover, it can adjust according to the 
base sequence the location of gene insertion, and before and behind a gene. 
[0027] As shown in an example, the amount of gene expression inserted (so that it was 
close to NP gene in the gene arrangement on the genome of a wild type virus) is so high 
that an insertion point is close to 3' edge of the negative chain RNA in Sendai Virus. In 
order to obtain the high manifestation of a foreign gene, a foreign gene is most inserted 
in the lower stream of a river (namely, between the 1st gene and the 2nd genes) of an 
upstream (3' side of a negative chain) gene among the genes which carry out the code of 
the virus protein. Specifically in gene arrangement of a wild type genome, a foreign gene 



is inserted between the lower stream of a river of NP gene (it sets to a negative chain 
and is the 5' adjoining part of NP gene), i.e., NP gene, and P gene. If a foreign gene is 
inserted the 2nd and 3rd in between from the upstream (3' side of a negative chain) 
among the genes which carry out the code of the virus protein, the manifestation which 
decreased rather than the case where it inserts the 1st and 2nd in between will be 
obtained. In this case, it is desirable to insert a foreign gene in gene arrangement of a 
wild type genome between the lower stream of a river of P gene (for it to set to a 
negative chain and to be the 5* adjoining part of P gene), i.e., P gene, and M gene. The 
amount of gene expression inserted (so that it was close to L gene in the gene 
arrangement on the genome of a wild type virus) is so low that an insertion point is close 
to 5' edge of the negative chain RNA. If the manifestation which decreased more when 
the foreign gene was inserted the 3rd and 4th in between from the upstream (3 ? side of a 
negative chain) among the genes which carry out the code of the virus protein is 
obtained and a foreign gene is inserted the 4th and 5th in between, the amount of 
manifestations will be stopped further low. When inserting a foreign gene the 3rd and 4th 
in between, it is desirable to insert a foreign gene in gene arrangement of a wild type 
genome between the lower stream of a river of M gene (for it to set to a negative chain 
and to be the 5' adjoining part of M gene), i.e., M gene, and F gene. When inserting a 
foreign gene the 4th and 5th in between, it is desirable to insert a foreign gene in gene 
arrangement of a wild type genome between the lower stream of a river of F gene (for it 
to set to a negative chain and to be the 5' adjoining part of F gene), i.e., F gene, and HN 
gene. In order to suppress the manifestation of a foreign gene low furthermore The 
upstream of the gene which carries out the code of the virus protein which is 
down-stream (5 T side of a negative chain) most among the genes which carry out the 
code of the virus protein (in a wild type viral genome) [ Namely, between 5' side to the 
1 st gene, and the 2nd genes; ] For obtaining a lower manifestation from 3' side between 
genes to the 5th gene and the 6th, a foreign gene is inserted down-stream (namely, 5' of 
a negative chain setting from an edge to a wild type genome during the 1st gene and a 
trailer array 3' between a side to the 6th gene, and trailer arrays), concrete — gene 
arrangement of a wild type genome — setting — the upstream (it sets to a negative 
chain and is the 3' adjoining part of L gene) of L gene, or a lower stream of a river (it sets 
to a negative chain and is the 5' acjjoining part of L gene) — that is, a foreign gene is 
inserted between HN gene and L gene or between L gene and a trailer array, 
respectively. The vector of this invention may hold other foreign genes in the location 
besides having inserted in this way. The insertion point of a foreign gene can be suitably 
adjusted so that combination with the gene which carries out the code of the virus 
protein of order in order to obtain the amount of manifestations of a request of this gene 
may become the optimal. 

[0028] In order to enable it to insert a foreign gene easily, a cloning site can be designed 
at least in the insertion section. A cloning site can be typically made into the recognition 
sequence of a restriction enzyme. It twists that the part is likely to exist in a foreign gene 
to insert preferably, and a restriction enzyme part is designed. As such a restriction 
enzyme, what has long recognition sequences, such as a restriction enzyme of 8bp 
recognition, is desirable, as the restriction enzyme of 8bp recognition — for example — 
Asc I (GG**CGCGCC), Fse I (GGCCGG**CC), Not I (GC**GGCCGC), Pac I 
(TTAAT**TAA), Pme I (GTTT**AAAC), Sfi I (GGCCNNNN**NGGCC), Sgf I 



(GCGAT**CGC), Srf I (GCCC**GGGC), Sse232 I (CG**CCGGCG), and Sse8387 I 
(CCTGCA**GG) — and — Although Swa I (ATTT**AAAT) etc. is mentioned, it is not 
restricted to these. A cloning site is good also as the so-called multi-cloning site which 
has two or more restriction enzyme recognition sequences. Moreover, you may be the 
array cut by endonucleases other than a restriction enzyme. Moreover, rearranging a 
cloning site and inserting a foreign gene by recombination as a recognition sequence of 
an enzyme is also considered. It can perform designing these arrays in DNA which carries 
out the code of the viral genome by the well-known variation introducing method. 
Furthermore, dividing at least the foreign gene insertion section beforehand and 
considering as a cloning site is also considered. If dephosphorization of the five prime end 
of the divided vector DNA is carried out, the clone in which the foreign gene was inserted 
can be produced preferentially. Moreover, if the three-dash terminal of the divided vector 
DNA is used as the a little salt radical cohesive end of T, it is also possible to carry out 
cloning of the foreign gene (for the end to be the cohesive end of A) amplified by PCR 
simple. Since both ends will not separate even if it divides the cloning site if Vector DNA 
is a circular DNA like a plasmid, high ligation effectiveness can be acquired. 
[0029] Insertion of the foreign gene to DNA (vector DNA) which carries out the code of 
the viral genome For example Hasan and M.K.et al., 1 997 and J.General Virology 78 : 
2813-2820, Kato, A.et a)., 1997, EMBO J.16 : 578-587 and Yu, and D.et aL, 1997, and 
Genes Cells 2: It applies to the publication of 457-466 correspondingly. It can build as 
follows. 

[0030] First, a DNA sample including the cDNA base sequence of a desired foreign gene 
is prepared. As for a DNA sample, it is desirable that it can check with a plasmid single in 
electrophoresis by the concentration more than 25 ng/mu I. Hereafter, a foreign gene is 
explained taking the case of the case where it inserts in DNA which carries out the code 
of the viral genome using a NotI part When a NotI recognition site is included in the 
target cDNA base sequence, it is desirable to change a base sequence so that the amino 
acid sequence which carries out a code may not be changed using the site-specific 
mutation inserting method etc., and to remove a NotI part beforehand. Magnification 
recovery of the desired gene fragment is carried out by PCR from this sample. In order 
that the both ends of the amplified fragment may consider as a NotI part and may add 
the copy of the conclusion array of an imprint of Sendai Virus (E), interleaved array (I) 
and an imprint initiation array (S), and a (EIS array) to an end further A forward side 
synthetic DNA array and a reverse side synthetic DNA array (antisense strand) are 
created as a primer pair in which at least the NotI restriction enzyme cutting section 
includes an array and the conclusion array of an imprint (E), interleaved array (I) and an 
imprint initiation array (S), and the array of a part of purpose gene. 
[0031] For example, forward side synthetic DNA arrays are two or more nucleotides (the 
array of the NotI recognition site origins, such as GCG and GCC, is included preferably, 
and it twists 4 bases) of arbitration to a 5 T side, in order to guarantee cutting by NotI. 
Furthermore, choose ACTT preferably and the NotI recognition site gcggccgc is added to 
the 3' side, a number of bases which furthermore added the multiple of 6 to the 3' side as 
a spacer array nine bases of arbitration, or 9 — adding — further — the 3' — it 
considers as the gestalt which added the arrays of about 25 bases of ORF including this 
to the side from the initiation codon ATG of desired cDNA. As for the last base, it is 
desirable to choose about 25 bases from cDNA of this request, and to consider as the 



end of 3* of forward side composition oligo DNA so that it may be set to G or C. 
[0032] a reverse side synthetic DNA array — two or more nucleotides (four bases in 
which the array of the NotI recognition site origins, such as GCG and GCC, is not 
included preferably, still more preferably ACTT) of 5' side to arbitration — choosing — 
the 3' — a side — the NotI recognition site gcggccgc — adding — further — the 3' — 
the oligo DNA of the insert for adjusting die length is added to a side. The die length of 
this oligo DNA designs the number of bases so that the sum totals of the complementary 
strand base sequence of cDNA and the EIS base sequence of the Sendai Virus genome 
originating in the Sendai Virus mentioned later including the NotI recognition site 
gcggccgc may become the multiple of 6 (the so-called "Ruhr [ of 6 ] (rule of 
six)";Kolakofski, D.et aL, J.Virol.72:89 1-899, 1998). Furthermore, the complementary 
strand array of S array of Sendai Virus to 3' side of an insert, Preferably 
5-CTTTCACCCT-3' (array number: 1), I array, desirable — 5 — '-AAG-3' and the 
complementary strand array of E array — desirable — 5 — -TTTTTCTTACTACGG-3' 
(array number: 2) — further — the 3' — die length is chosen and an array is added so 
that a desired cDNA array may count to a side conversely from a codon from beginning 
to end and the base of the last of the complementary strand of about 25 bases may be 
set to G or C to it, and it considers as the end of 3' of reverse side composition oligo 
DNA. 

[0033] The usual method of using for example, ExTaq polymerase (TAKARA SHUZO) can 
be used for PCR. It carries out using Vent polymerase (NEB) preferably, and after 
digesting the amplified purpose fragment by NotI, it is inserted in the NotI part of a 
plasmid vector pBluescript The base sequence of the acquired PCR product is checked 
by the sequencer, and the plasmid of a right array is chosen. An insert is cut down by 
NotI from this plasmid, and cloning is carried out to the NotI part of the plasmid 
containing Genome cDNA. Moreover, it is also possible to insert in a NotI part directly, 
without minding a plasmid vector pBluescript, and to obtain recombination Sendai Virus 
cDNA. 

[0034] DNA which carries out the code of the viral genome connects a suitable 
transcriptional promoter, builds Vector DNA, can make this able to imprint by the inside 
of a test tube, or intracellular, can make RNP able to reconfigurate under L of a virus, P, 
and coexistence of NP protein, and can make the virus vector containing this RNP 
generate. This invention offers the manufacture approach including the process which 
makes DNA which carries out the code of the genome of the paramyxovirus vector of 
this invention under L of paramyxovirus, P, and coexistence of NP protein imprint of this 
vector. Moreover, this invention offers DNA for paramyxovirus vector manufacture of this 
invention which consists of this DNA. Moreover, this invention relates to use of DNA 
which carries out the code of the genome of this vector for manufacturing the 
paramyxovirus vector of this invention. Reconstruction of the virus from the virus vector 
DNA can be performed according to a well-known approach (international public 
presentation [ international public presentation / 97/No. 16539 /; ] 97/No. 16538;). [ 
Durbin, AP.et aL, 1997, ] [ Virology ] 235 : 323-332; Whelan, S. P.et al., 1995, and Proc. 
Natl.Acad.Sci.USA 92 : 8388-8392; Schnell. M. J.et aL, 1994, and EMBO J.13 : 4195-4203; 
Radecke, F.et aL, 1995, and EMBO J.14 : 5773-5784; Lawson, N. D.et aL and Proc.Natl. 
Acad.Sci.USA 92 : 4477-4481; Garcin and D.et aL, 1995, EMBO J.14 : 6087-6094; Kato, 
A.et aL, and 1996, Genes Cells 1: 569-579; Baron and M.D.and Barrett, T., 1997, J.ViroL71 



: 1265-1271; Bridgen, A.and Elliott, R.M., 1996, Proc.Natl.Acad.Sci.USA 93 : 15400-15404. 
A virus can be made to reconfigurate the virus vector of Paramyxoviridae containing 
parainfluenza, the vesicular stomatitis virus, a rabies virus, a measles virus, a 
RINDAPESUTO virus, Sendai Virus, etc. from DNA by these approaches. 
[0035] For example, because a DNA molecule passes to the cell membrane of the 
approach of it being suitable for taking in by the cell of the following approaches, the 
approach of making the DNA precipitate which can incorporate the cell of the ** 
purpose, and the ** purpose, and having few cytotoxic positive charge properties in the 
approach of introducing Vector DNA into intracellular which makes the complex 
containing DNA, and the ** purpose, the method of making sufficient hole momentarily by 
the electric pulse etc. is in it. 

[0036] ** If it carries out various transfection reagents can be used. For example, 
DOTMA (Boehringer), Superfect (QIAGEN #301305), DOTAP, DOPE, DOSPER 
(Boehringer #181 1 169), etc. are mentioned. ** Although DNA which the transfection 
method using calcium phosphate was mentioned and went into intracellular by this 
approach is incorporated by the englobement vesicle if it carries out for example it is 
known that DNA of amount sufficient also in a nucleus will enter (and Silverstein Graham, 
F.Land Van Der Eb, J., 1973, Virology 52: 456; Wigler, and M. — ) S., 1977, and Cell 11: 
223. Chen and Okayama consider optimization of a transfer technique. 1) They are the 
incubation conditions of a coprecipitation Mr. object about a cell. 2 to 4% C02, A thing 
more nearly annular than the shape of a straight chain has [ 35 degrees C, 15 - 24 hours, 
and 2 DNA ] high activity. 3) The DNA concentration in precipitate mixture When it is 
20-30microg/ml, it is reported that the optimal precipitate is obtained (Mol.CeII.Biol.7: 
Chen, C.and Okayama, H., 1987, 2745). ** The approach is suitable for passing 
away-transfection. It prepares in ancient times by the DNA ratio of concentration of a 
request of DEAE-dextran (Sigma #D-9885 M.W.5x105) mixture, and the method of 
performing transfection is learned. Since many of complex will be disassembled in 
endosome, chloroquine can also be added in order to heighten effectiveness 
(Proc.NatLAcad.Sci.USA 80: Calos, M.P., 1 983, 301 5). ** An approach is an approach 
called the electric terebration and is high at the point that there is no cell selectivity, 
compared with the approach of ** or **. [ of versatility ] Effectiveness is made good 
under the optimum conditions of the conductivity of a buffer, DNA concentration, and cell 
density in the strength of the persistence time of pulse current, a pulse form, and 
electric field (an inter-electrode gap, electrical potential difference). 
[0037] As mentioned above, since many specimens can be examined using a lot of [ that 
the approach of ** has simple actuation, and ] cells in three categories, in this invention, 
the transfection reagent is suitable, suitable — Superfect Transfection Ragent (QIAGEN, 
CatNo.301305) — or — DOSPER Liposomal Transfection Reagent (Boehringer 
Mannheim, Cat No.1811169) is used. 

[0038] Reconstruction from cDNA can specifically be performed as follows. With a 
plastics plate or 1 00mm Petri dish of 6 hole extent etc., from 24 holes 1 0% fetal calf 
serum (FCS) and an antibiotic 0 [ 100 ] units/ml It cultivates until it becomes confluence 
(1x106 cell) 70 to 80% about ape kidney origin cell strain LLC-MK2 using the minimum 
essential medium (MEM) containing penicillin G and 100microg [/ml ] streptomycin. For 
example Under 1microg/ml psoralen (psoralen) existence Carried out inactivation of the 
UV irradiation processing by processing for 20 minutes. T7 polymerase the recombination 



vaccinia virus vTF 7-3 (Fuerst, T.R.et al., and Proc.Natl.Acad.Sci.USA 83:8122- 8126, 
1986, and Kato — A.et) to discover al. and Genes Ceils 1: 569-579 and 1996 are infected 
in 2 PFU / cell. The addition and UV irradiation time amount of the psoralen can be 
adjusted suitably. 1 hour after infection and 2-60microg — more — desirable — 
Above-mentioned recombination Sendai Virus cDNA of 3-5microg The plasmid which 
discovers the virus protein which acts on a transformer indispensable to generation of an 
overall-length Sendai Virus genome (pGEM-N 24-0.5microg) pGEM-P of 1 2-0.25microg, 
and pGEM-L of 24-0.5microg, More preferably pGEM-N of Imicrog, pGEM-P of 
0.5microg, And transfection is carried out by the RIPOFE cushion method using 
Superfect (QIAGEN) etc. with pGEM-L (Kato, A.et al. F Genes Cells 1:569-579, 1996) of 
Imicrog. The cell which performed transfection by request 100microg [/ml ] rifampicin 
(Sigma) and cytosine arabinoside (AraC), It cultivates by MEM of blood serum non-** 
which contains only 40microg [/ml ] cytosine arabinoside (AraC) (Sigma) more preferably. 
The cytotoxicity by the vaccinia virus is minimized, and the optimum density of drugs is 
set up so that recovery of a virus may be made into max (Kato, A.et al., 1 996, Genes 
Cells 1:569-579). Cells are collected from transfection after culture for about 48 to 72 
hours, and after repeating freeze thawing 3 times and crushing a cell, transfection is 
carried out to LLC-MK2 cell and it cultivates. Or you collect culture supernatants, and 
make it added and infected with the culture medium of LLC-MK2 cell, and it cultivates. 
Culture medium is collected three - seven days after culture. Or multistory [ of the 
collected cell ] may be carried out to another cell, and it may be cocultivated. Or the cell 
debris by the above-mentioned freeze thawing may be inoculated into the allantoic 
membrane of the growth hen's egg of ten ages in day, and urine water may be collected 
about three days after. The virus titer contained in a culture supernatant or urine water 
can be determined by measuring hemagglutination activity (HA). HA is a "endo-point 
dilution method" (it Kato(es)). A.et al., 1996, and GenesCells 1 : 569-579; Yonemitsu, Y.& 
Kaneda, Y., and Hemaggulutinating virus of Japan-liposome-mediated gene delivery to 
vascular cells.Ed. by Baker AH.Molecular Biology of Vascular Diseases.Method in 
Molecular Medicine:Humana Press: By pp.295-306 and 1999 It can determine. In order to 
remove the vaccinia virus vTF 7-3 which can be mixed, the obtained urine water sample 
can be diluted suitably (for example, 106 twice), and it can be made to re-amplify by the 
hen's egg. Re-magnification is repeatable for example, on 3 times. The obtained virus 
stock can be saved at -80 degrees C. 

[0039] The collected paramyxovirus can be refined so that it may become pure 
substantially. The purification approach can be performed by the well-known purification 
/ separation approach including fill tray SHON, centrifugal separation, column purification, 
etc. "It is purity substantially" means accounting for rates with the isolated matter (a 
compound, a polypeptide, or virus) main as a component in the sample in which it exists. 
Typically, the whole which exists in a sample and which doubled other components in a 
sample is desirable 50% or more, and a pure component occupies 90% or more still more 
preferably 80% or more more preferably 70% or more substantially. With a well-known 
procedure, a rate is computed by this contractor by a weight ratio [w/w] etc. Naturally 
except for the solvent, the salt, the addition compound, etc., it should be computed. The 
approach (WO 97/32010) of for example making it sticking to the approach 
(JP,62-30752,B, JP,62-33879,B, and JP,62-30753,B) using a cellulose sulfate or a bridge 
formation poly saccharide sulfate as the concrete purification approach of paramyxovirus 



and a fucose sulfuric-acid content polysaccharide, and/or its decomposition product etc. 
can be illustrated. 

[0040] The recombination Sendai Virus vector of this invention can be suitably diluted 
with a physiological saline, phosphate buffered saline (PBS), etc., and can be used as a 
constituent Urine water can also be included when the recombination Sendai Virus 
vector of this invention is proliferated by the hen's egg. The support or the media which 
can be permitted physiologically, such as deionized water and 5% glucose water solution, 
may be included in the recombination Sendai Virus vector content constituent of this 
invention. "The support or the medium" permitted physiologically can prescribe a 
medicine for the patient with a vector, and is an ingredient which does not check the 
transgenics by the vector intentionally. Furthermore, in addition to this, vegetable oil, 
suspension, the surfactant, the stabilizer, the biocide, etc. may contain. Moreover, a 
preservative and other additives can be added. 

[0041] As long as a virus vector reconfigurates, especially the host cell used for 
reconstruction is not restricted. For example, in reconstruction of a Sendai Virus vector, 
cultured cells, such as a valve flow coefficientH cell of the ape kidney origin, and 
LLC-MK2 cell, a BHK cell of the hamster kidney origin, a Homo sapiens origin cell, etc. 
can be used. The infectivity virion which has the envelope can also be obtained by 
making the suitable envelope protein for these cells discover. Moreover, in order to 
obtain a Sendai Virus vector in large quantities, the virus vector obtained from the 
above-mentioned host is infected with a growth hen's egg, and this vector can be 
amplified. The manufacture approach of the virus vector using a hen's egg is already 
developed (the volumes on inside west, (1993), "the advanced technology protocol III of 
neuroscience research and molecule nerve cell physiology", a welfare company, Osaka, 
and pp.1 53-1 72). A fertilized egg is put into an incubator and, specifically, it is for nine - 
12 days. It cultivates at 37-38 degrees C, and a germ is grown up. A Sendai Virus vector 
is inoculated into an allantoic cavity, an egg is cultivated for several days, and a virus 
vector is proliferated. Conditions, such as incubation period, may change by the 
recombination Sendai Virus to be used. Then, urine water including a virus is collected. 
Separation and purification of the Sendai Virus vector from urine water can be performed 
according to a conventional method (Masato Tashiro, a "virus experiment protocol", 
Nagai, the Ishihama editorial supervision, a MEJIKARU view company, pp.68-73, (1995)). 
[0042] If a virus vector is prepared using the gene for a therapy of a disease as a foreign 
gene, it will become possible to prescribe this vector for the patient and to perform gene 
therapy. It is possible to make the immanency gene which runs short of supply in the 
body of the foreign gene or patient who can expect a curative effect discover as 
application to the gene therapy of the virus vector of this invention by any approach of 
the gene expression by direct administration and the gene expression by indirect (ex 
vivo) administration. The virus vector of this invention has high safety, and since the 
amount of manifestations of a foreign gene is further controllable, it is expected that it 
can respond to broad clinical application. As a foreign gene, especially a limit may be a 
nucleic acid which does not carry out the code of the protein, such as antisense one or a 
ribozyme, in addition to the nucleic acid which there is not and carries out the code of 
the protein. Moreover, if the gene which carries out the code of the bacteria about an 
infectious disease or the antigen of a virus as a foreign gene is used, in this animal, 
immunity can be guided by medicating an animal with this. That is, it can use as a 



vaccine. This invention is also applicable to the high virus of the need for a vaccine like 
pathogenic paramyxovirus, for example, a measles virus, and a mumps virus. 
[0043] When using as a vaccine, it is possible to apply the virus vector of this invention 
to a neoplasm, an infectious disease, and other general diseases. For example, the gene 
which uses the vector of this invention for antigen presenting cells (APC), such as a 
tumor cell or DC cell, and has a curative effect as an oncotherapy can be made to 
discover, as such a gene — cancer antigen Muc-1 or — A Muc-1 Mr, mucin tandem 
repeat peptide (U.S. Pat No. 5,744,144) and melanoma gp100 antigen etc. is mentioned. 
As for the therapy with such a gene, the broad application of a breast cancer, colon 
cancer, a pancreatic cancer, a prostatic cancer, lung cancer, etc. is shown. Moreover, it 
is also effective to combine the cytokine which heightens an adjuvant effect as such a 
gene — for example — iIL-2 and single strand IL-12 combination 

(Proc.Natl.Acad.Sci.USA 96 (15):8591-8596, 1999) — ii) IL-2 and interferon gamma (U.S. 
Pat No. 5,798,100), iii) The granulocyte colony-stimulating factor (GM-CSF) used 
independently and GM-CSF which made iv brain tumor applicable to a therapy IL-4 
Combination (J.Neurosurgery 90 (6) and 1115-1124) etc. is mentioned (1999). 
[0044] As a therapy of an infectious disease, it sets to influenza. For example, highly 
toxigenic strain H5N1 In a mold envelope and Japanese encephalitis For example, it sets 
to an envelope chimera (Vaccine, vol.17, No.15-16, and 1869-1882 (1999)) and an 
acquired immunode-ficiency syndrome. For example, HIV gag or SIV gag Protein 
(J.Immunology (2000) vol.164, 4968-4978), The vaccine therapy by internal use of HIV 
envelope protein, the administration wrapped in a polylactic acid-glycol copolymer 
(Kaneko, H.et al., and Virology 267:8-16 (2000)), In cholera For example, B subunit of a 
cholera toxin (CTB) () [ Arakawa, T., et al., Nature Biotechnology (1998) 16 (10):934-8, 
Arakawa, T., ] [ et ] al. and Nature Biotechnology 16 (1998) (3): In 292-7 and rabies For 
example, the sugar protein of a rabies virus (Lodmell and D.Let al., 1998, Nature Medicine 
4(8):949-52), In a cervical carcinoma, the capsid protein L1 (J.Med.Virol, 60, and 200-204) 
of Homo sapiens papillomavirus 6 mold etc. is mentioned (2000). 

[0045] In using the vector of this invention as a vaccine, in order to raise immunogenicity, 
immunostimulants, such as cytokine, a cholera toxin, and the Salmonella toxin, are also 
combinable. moreover — a vaccine — an alum, an imperfect Freund's adjuvant, MF59 (oil 
emulsion), and MTP-PE ( muramyl tripeptide of the mycobacteria cell wall origin) — and 
— The adjuvant (soapbark tree Quilaja saponaria origin) of QS-21 etc. is also combinable. 

[0046] Moreover, application with a general disease is also considered. As for **, the 
manifestation of the peptide of ** and an insulin fragment is performed for example, to 
the I-beam diabetes-mellitus model animal at diabetes mellitus (Coon, B.et al., 
J.CIin.Invest, 1999, 104(2): 189-94). 

[0047] Although it changes with a disease, a patient's weight, age, sex, a symptom, the 
administration purpose, an administration gestalt, medication methods, etc., if the dose of 
a vector is this contractor, it can be determined suitably. Preferably, the amount of 
vectors contained in an administration constituent is good in it being within the limits of 
about 1011 pfu [ from about 105 pfu/ml ]/ml. The amount of the vector contained in an 
administration constituent is good more preferably in it being within the limits of about 
109 pfu [ from about 107 pfu/ml ]/ml. It is desirable to prescribe the amount of 
abbreviation 5x108 pfu [ from abbreviation 1x108 pfu/ml ]/ml within the limits for the 



patient most preferably in the support in which admission on pharmaceutical sciences is 
possible. 

[0048] In addition, if an RNA dependent RNA polymerase inhibitor is prescribed for the 
patient during a therapy when a therapy needs to be completed and it is necessary to 
inhibit growth of a virus vector or, only growth of a virus vector can be inhibited 
specifically, without inflicting a failure on a host 
[0049] 

[Example] Hereafter, although an example explains this invention to a detail further, this 
invention is not restricted to these examples. 

[Example 1] Control of the amount of gene expression using the polar effect in Sendai 
Virus The construction > Sendai Virus (SeV) overalHength genome cDNA of the KSeV 
genome cDNA, pSeV(+) (Kato, A.et aL, and Genesto Cells 1: It is new to cDNA of 
569-579 and 1996). Not I The site was introduced between the start (S) signal of each 
gene, and the ATG translation start signal. As an introductory approach, first, the band 
which separates the fragment (2645bp) which digested pSeV (+) by Sph I/Sal I, the 
fragment (3246bp) digested by Cla I, and the fragment (5146bp) digested by ClaT/Eco RI 
by agarose electrophoresis, respectively, and corresponds like drawing 1 (A) was cut 
down, and it collected and refined by QIAEXII Gel Extraction System (product made from 
QIAGEN). The fragment digested by Sph I/Sa! I is the fragment digested by LITMUS38 
(product made from NEW ENGLAND BIOLABS), and Cla I, and a fragment digested by Cla 
I/Eco RI. Ligation was carried out to pBluescriptll KS+ (product made from 
STRATAGENE), and subcloning was carried out to it. Then, Quickchange Site-Directed 
Mutagenesis kit (product made from STRATAGENE) was used for installation of a Not I 
site, the primer used for each installation — between NP-P — sense chain: — 5 — 
-ccaccgaccacacccagcggccgcgacagccacggcttcgg-S' (array number: 3) — Antisense 
strand : S'-ccgaagccgtggctgtcgcggccgctgggtgtggtcggtgg^S' (array number: 4), between 
P-M — sense chain: — 5 — -gaaatttcacctaagcggccgcaatggcagatatctatag-3' (array 
number: 5) — Antisense strand : 5 , -ctatagatatctgccattgcggccgcttaggtgaaatttc-3 , (array 
number: 6), between M-F — sense chain: — 5 — 

"~gggataaagtcccttgcggccgcttggttgcaaaactctcccc-3' (array number: 7) — Antisense strand 
• 5 -ggggagagttttgcaaccaagcggccgcaagggactttatccc-3' (array number. 8), between F-HN 
— sense chain: — 5 — '-ggtcgcgcggtactttagcggccgcctcaaacaagcacagatcatgg-3' (array 
number: 9) — Antisense strand : 5'-ccatgatctgtgcttgtttgaggcggccgctaaagtaccgcgcgacc-3' 
(array number: 10), between HN-L — sense chain: — 5 — 

, -cctgcccatccatgacctagcggccgcttcccattcaccctggg-3' (array number: 11) — Antisense 
strand: 5 -cccagggtgaatgggaagcggccgctaggtcatggatgggcagg-3' (array number: 1 2) was 
compounded, respectively, and was used. 

[0050] According to the protocol of Quickchange Site-Directed Mutagenesis kit, it 
introduced [ as mold ] using that to which subcloning of the Cla I/Eco RI fragment was 
carried out by the above between a Clal fragment and F-HN and between HN-L, 
respectively between a Sall/SphI fragment and P~M and between M-F between NP-P. It 
digested with the enzyme which carried out subcloning of what was introduced again, and 
collected and refined similarly, and the assembly was carried out to the original SENDAI 
genome cDNA. Consequently, five kinds (pSeV(+) NPP and pSeV (+) PM, pSeV(+) MF, 
pSeV(+) FHN, and pSeV(+) HNL) of Sendai Virus genomes cDNA which newly introduced 
NotI between each gene like drawing 1 (B) were built. It is the above-mentioned genome 



about the DNA fragment with which the conclusion signaHnterleaved-array-start signal 
(E-I-S) was added to the lower stream of a river of a foreign gene in order to have 
inserted the foreign gene. cDNA It inserts in a NotI site, for this reason — being alike — 
for example, the multi-cloning site and the conclusion signaHnterleaved-array-start 
signal prepare beforehand the array (refer to drawing 2 ) inserted into two NotI sites, and 
it is simple to insert a foreign gene in a multi-cloning site. 

[0051] In order to insert a foreign gene in the lower stream of a river of L gene for 
example, pSeV (+) or SeV cDNA (pSeV18+ — ) of the above-mentioned request pSeV(+) 
NPP and pSeV (+) PM, pSeV(+) MF, pSeV(+) FHN and pSeV (+) Restriction enzyme 
which exists between the termination codon of L gene, and the conclusion signal of an 
imprint in HNL etc. Kpn I A gene can be inserted in a site ( drawing 3 (A)). In that case, in 
the foreign gene to insert, it is a both-ends side. Kpnl A conclusion 
signaHnterleaved-array-start signal is made to add to site and 5' side by PCR etc. ( 
drawing 3 (B)). It is SeV cDNA about DNA made to add. It incorporates and cDNA by 
which the foreign gene was inserted in the lower stream of a river of L gene is obtained. 
[0052] Subcloning of the Homo sapiens secretor alkaline phosphatase (SEAP) was 
carried out by PCR as a reporter gene for seeing the amount of gene expression, a 
primer — Asc I 5' primer: which added the restriction enzyme site — 5 — 
'""gcggcgcgccatgctgctgctgctgctgctgctgggcctg-3' (array number: 1 3) and 3 — 
f primer:5'-gcggcgcgcccttatcatgtctgctcgaagcggccggccg-3' (array number 14) was 
compounded, and PCR was performed. In mold, it is Pfu tourbo to pSEAP-Basic (product 
made from CLONTECH), and an enzyme. DNA polymerase (product made from 
STRATAGENE) was used. The product was digested by Asc I after PCR, and 
electrophoresis refined and recovered. As a plasmid which carries out subcloning Not of 
pBluescriptll KS+ It is a multi-cloning site () to I site. [ Pme ] I-Asc I-Swa I) and a 
conclusion signaHnterleaved-array-start signal **** composition double-stranded-DNA 
[sense chain : 

5-gcggccgcgtttaaacggcgcgccatttaaatccgtagtaagaaaaacttagggtgaaagttcatcgcggccgc-3 , 
(array number : 1 5), Antisense strand: The thing incorporating 
5-gcggccgcgatgaactttcaccctaagttttt^ 

(array number 16)] was produced ( drawing 2 ). Ligation of the PCR product refined and 
collected was carried out to the Asc I site of this plasmid, and it carried out cloning to it. 
This was digested by Not I, and the SEAP gene fragment was collected and refined by 
electrophoresis, and ligation was carried out to the Not I site of five kinds of 
above-mentioned Sendai Virus genomes cDNA, and pSeV18+ respectively, and it 
included in it. Each virus vector was set to pSeV(+) NPP/SEAP, pSeV(+) PM/SEAP, 
P SeV(+) MF/SEAP, P SeV(+) FHN/SEAP, P SeV(+) HNL/SEAP, and P SeV18(+)/SEAP. 
[0053] It is Reconstruction of virus> LLC-MK2 cell 2x106 cells/dish It plants on 100mm 
petri dish. After culture 24 hours after, T7 polymerase which carried out UV processing 
with the psoralen the recombinant vaccinia virus (PLWUV-VacT7) (it Kato(es) Fuerst, 
T.R.et al., and Proc.Natl.Acad.Sci.USA 83:8122- 8126 and 1986 — ) to discover A.et al. 
and Genes Cells 1: You made it infected with 569-579 and 1996 at a room temperature 
moi=2 for 1 hour. Each Sendai Virus cDNA which incorporated SEAP after washing the 
cell pGEM/NP, pGEM/P, and pGEM/L, respectively 12microg, It suspends in OptiMEM 
(product made from GIBOCO BRL) in the quantitative ratio of 4microg, 2microg, and 
4microg/dish. 110microl SuperFecttransfection reagent (product made from QIAGEN) 



was put in, and it mixed, and at the room temperature, OptiMEM 3ml which finally 
contains FBS 3% after 15-minute neglect was added, and it added into the cell, and 
cultivated for 3 to 5 hours. The cell was washed twice after culture by MEM which does 
not contain a blood serum, and it cultivated by MEM containing cytosine beta-D-arabino 
furanoside (AraC) for 72 hours. These cells were collected, the pellet was suspended in 
1ml PBS, and freeze thawing was repeated 3 times. Urine water was collected, after 
doing "lOOmicrol inoculation of and carrying out incubation to the hen's egg to which 
incubation of these was carried out for ten days for three days at 35 degrees C. a 
vaccinia — the urine water these-collected in order to make it virus-free — further 
10-5 to 10-7 It diluted and the reinoculation was carried out to the hen's egg, and it 
collected similarly, it poured distributive^, and stocked at -80 degrees C. Each virus 
vector name is set to SeVNPP/SEAP, SeVPM/SEAP, SeVMF/SEAP, SeVFHN/SEAP, 
SeVHNL/SEAP, and SeV1 8/SEAP. 

[0054] <measurement of titer by plaque assay> valve flow coefficient-1 cell — 6well(s) a 
plate — per 1well — every [ 5x105 cells 3 — it planted and cultivated for 24 hours. After 
[ which was diluted with BSA/PBS (1% BSA in PBS) after PBS washing to 10-3, 10-4, 
10-5, 10-6, and 10-7 ] rearranging and carrying out the incubation of the SeV for 1 hour, 
Multistory [ of washing and every 3ml per well of the BSA/MEM/agarose (what mixed 
BSA+2xMEM and equivalent 2% agarose 0.2%) ] is carried out by PBS, and it is C02 5% 37 
degrees C for six days. It cultivated. 3ml ethanol/acetic acid (ethanol: acetic-acid =1:5) 
were added after culture, and it was left for 3 hours, and removed with agarose. The 
incubation was carried out at the room temperature for 1 hour by the rabbit anti-Sendai 
Virus antibody diluted with PBS 100 times after 3 times washing. Alexa FlourTM diluted 
with PBS 200 times after 3 times washing The indicator goat anti-rabbit Ig (G+H) 
(Molecular Probe) was added, and the incubation was carried out at the room 
temperature for 1 hour. The fluorescence image was captured with the RUMINO image 
analyzer LAS 1000 (Fuji film) after 3 times washing by PBS, and the plaque was 
measured. A result is shown in drawing 4 . Moreover, the result of the titer obtained from 
now on is shown in Table 1 . 
[0055] 

[Table 1] The result o f the titer of the class substitute Senda i Virus measured from the 

mft&TL'tJjl'X $49- (pfu/ml) 



SeV18/SEAP 


3.9X109 


SeVNPP/SEAP 


47X108 


SeVPM/SEAP 


3.8X109 


SeVMF/SEAP 


1.5X1010 


SeVFHN/SEAP 


7.0X109 


SeVHNL/SEAP 


7.1X109 



result of plaque assay 



[0056] Comparison of reporter gene manifestation> LLC-MK2 cell — 6well(s) a plate — 
every [ 5x105 cells / per / 1 / 1well - ] — after planting and cultivating for 24 hours, 



each virus vector is infected in moi=2 — making — a 24 hours after culture supernatant 

— "lOOmicrol It collected and SEAP assay was performed. Assay was performed by 
Reporter Assay Kit-SEAP- (Toyobo) and was measured with the RUMINO image analyzer 
LAS 1000 (Fuji film). Measured value set the value of SeV18+/SEAP to 100, and 
expressed it as a relative value, respectively. Consequently, SEAP activity was detected 
even when a SEAP gene was inserted in which location shown in drawing 5 . It turned out 
that SEAP activity fell as it was located in the lower stream of a river of a genome, 
namely, the amount of manifestations has fallen. The amount of SEAP gene expression 
carried out monotone reduction as the insertion point went down-stream (L side) from 
the upstream (NP side) of a genome. For example, when a SEAP gene was inserted 
between NP gene and P gene, the middle amount of manifestations of the vector which 
inserted the SEAP gene in the upstream of NP gene, and the vector which inserted the 
SEAP gene between P gene and M gene was detected. 

[0057] The production of multi-cloning site> multi-cloning site was made to add to a 
SeV vector. An approach is the following two kinds. 

1) The Sendai Virus (SeV) overall-length genome cDNA pSeV18+b (+) (it Hasan(s)) 
M.fCetal., 1 997, and J.General Virology 78: Some restriction enzyme sites in the genome 
of 28l3-2820("pSeV18+b (+)" says "pSeV18+") cDNA are broken. A new restriction 
enzyme site including the crushed restriction enzyme site was introduced between the 
start signal of each gene, and the ATG translation start signal ( drawing 6 ). 

2) Make a multi-cloning site array and the conclusion signal of imprint start 
signaHnterleaved-array-add to the already built SeV vector cDNA, and include in a NotI 
site ( drawing 7 ). 

[0058] In 1), as an introductory approach, it is drawing 6 first (A). pSeV18+ The band 
which separates the fragment (2644bp) digested by Eag I, the fragment (3246bp) digested 
by Cla I, the fragment (5146bp) digested by Clal/Eco RI, and the fragment (501 Obp) 
digested by Eco RI by agarose electrophoresis, respectively, and corresponds was cut 
down, and it collected and refined by QIAEXII Gel Extraction System (product made from 
QIAGEN). Ligation of the fragment which the fragment digested by Eag I digested by 
LITMUS38 (product made from NEW ENGLANDBIOLABS), the fragment with which it 
digested by Cla I, the fragment digested by Clal/Eco RI, and Eco RI was carried out to 
pBluescriptll KS+ (product made from STRATAGENE), and it carried out subcloning to it 
Then, Quickchange Site-Directed Mutagenesis kit (product made from STRATAGENE) 
was used for destruction of a restriction enzyme site, and installation. 
[0059] For destruction of a restriction enzyme site, Sal I:(sense 
chain)5'-ggagaagtctcaacaccgtccacccaagataatcgatcag-3' (array number: 1 7), 
5-ctgatcgattatcttgggtggacggtgttgagacttctcc-3' (array number. 18), (Antisense strand) 
Nhe I: (sense chain) S-gtatatgtgttcagttgagcttgctgtcggtctaaggc-S' (array number: 19), 
5'-gccttagaccgacagcaagctcaactgaacacatatac-3' (array number: 20), (Antisense strand) 
Xho I: (sense chain) 5-caatgaactctctagagaggctggagtcactaaagagttacctgg-3' (array number: 
21), 5-ccaggtaactctttagtgactccagcctctctagagagttcattg-3' (array number: 22), (Antisense 
strand) moreover — restriction enzyme installation — : between NP-P (sense chain) — 
5 — , -gtgaaagttcatccaccgatcggctcactcgaggccacacccaaccccaccg-3 , (array number 23) 

— 5-cggtggggttgggtgtggcctcgagtgagccgatcggtggatgaactttcac-3' (array number 24), 
(Antisense strand) Between P-M : (sense chain) 

5 -cttagggtgaaagaaatttcagctagcacggcgcaatggcagatatc-3' (array number: 25), 



5'-gatatctgccattgcgccgtgctagctgaaatttctttcaccctaag-3 , (array number: 26), (Antisense 
strand) Between M-F : (sense chain) 

S-cttagggataaagtcccttgtgcgcgcttggttgcaaaactctcccc-S' (array number: 27), 
5'-ggggagagttttgcaaccaagcgcgcacaagggactttatccctaag--3 , (array number: 28), (Antisense 
strand) Between F-HN : (sense chain) 

5-ggtcgcgcggtactttagtcgacacctcaaacaagcacagatcatgg-3 T (array number 29), 
S^ccatgatctgtgcttgtttgaggtgtcgactaaagtaccgcgcgacc-S' (array number: 30), (Antisense 
strand) Between HN-L : (sense chain) 

5 ~cccagggtgaatgggaagggccggccaggtcatggatgggcaggagtcc-3' (array number: 31), 
(Antisense strand) 5 , -ggactcctgcccatccatgacctggccggcccttcccattcaccctggg-3' (array 
number: 32) was compounded, respectively, and it used for the reaction. Each fragment 
was collected and refined like the above after installation, and the assembly of the cDNA 
was carried out ( drawing 6 (B)). 
[0060] In 2), 5(sense 

chain) -ggccgcttaattaacggtttaaacgcgcgccaacagtgttgataagaaaaacttagggtgaaagttcatcac-~3 , 
(array number: 33), 

5~ggccgtgatgaactttcaccctaagtttttcttatcaacactgttggcgcgcgtttaaaccgttaattaagc-3 (array 
number: 34) is compounded. (Antisense strand) Each synthetic DNA is phosphorized and 
they are 1 5 minutes, 37 degree-C 1 5 minute, and a room temperature 65 degrees C 85 
degrees C for 2 minutes. Annealing is carried out in 15 minutes and it includes in SeV 
cDNA. Or by the conclusion signaHnterleaved-array-start signal **** primer, PCR of 
the multi-cloning sites, such as pUC18 or pBluescriptll, is carried out, they carry out 
subcloning, and this is included in SeV cDNA. Virus reconstruction by obtained cDNA is 
performed as above-mentioned. 

[0061] [Example 2] Control of the amount of gene expression using the polar effect in 
Sendai Virus The Not I site was introduced into construction of the IKSeV genome 
cDNA, and cDNA of the recovery > Sendai Virus (SeV) overall-length genomes cDNA and 
pSeV of a virus (+) between the translation termination codon of L gene, and the 
conclusion signal of an imprint. As an introductory approach, first, like drawing 8 , the 
band which separates the fragment (501 Obp) which digested pSeV (+) by Eco RI by 
agarose electrophoresis, and corresponds was cut down, and it collected and refined by 
QIAEXII Gel Extraction System (product made from QIAGEN). Ligation of the collected 
fragment was carried out to pBluescriptll SK+ (product made from STRATAGENE), and it 
carried out subcloning to it Then, restriction enzyme Not I Quickchange Site-Directed 
Mutagenesis kit (product made from STRATAGENE) was used for installation of a site, a 
primer — sense side: — 5 — -cgtgcagaacgatcgaagctccgcggccgctggaagtcttggacttgtcc-3' 
(array number: 35) side and an antisense side — :5 — 

'-ggacaagtccaagacttccagcggccgcggagcttcgatcgttctgcacg-3' (array number: 36) was 
compounded, respectively, and it used for the reaction. The fragment (201 Obp) digested 
by Xho HMIu I was collected and refined like the above after installation, and the 
assembly of the cDNA was carried out ( drawing 8 ). 

[0062] Subcloning of Homo sapiens Vascular Endothelial Growth Factor (VEGF) was 
carried out by PCR as a gene for seeing the amount of gene expression, primer 5' primer: 
which added the restriction enzyme Asc I site — 5 — 

-gcggcgcgccaaccatgaactttctgctgtcttgggtgcattgg-S' (array number: 37) and 3 — 
primerS'-gcggcgcgcctcaccgcctcggcttgtcacatctgcaagt-S' (array number 38) was 



compounded, and PCR was performed. In an enzyme, it is KOD-pIus. - DNA polymerase 
(product made from TOYOBO) was used. The product was digested by Asc I after PCR, 
and electrophoresis refined and recovered. The plasmid for making the conclusion signal 
of imprintHnterleaved-array-imprint start signal of Sendai Virus add to this was built ( 
drawing 9 ). Mlu I-Sph of pSeV18+ I fragment (331 7bp) Incorporated LITMUS38 (With 
pAC114) carrying out A conclusion signaHnterleaved-array-start signal and a cloning 
site (Asc I-Pme I) the included synthetic double stranded DNA (sense chain: — 5 — 
-ggccgctaagaaaaacttagggtgaaagttcacttcacgagggcgcgccgtttaaactgc-3' (array number: 39) 
— ) Antisense strand: pAG180 incorporating 

5 , -ggccgcagtttaaacggcgcgccctcgtgaagtgaactttcaccctaagtttttcttagc-3 , (array number: 40) 
was produced ( drawing 9 ). Ligation of the VEGF PCR product refined and collected was 
carried out to the AscI site of this plasmid, and it carried out cloning to it This was 
digested by Not I, and the VEGF gene fragment was collected and refined by 
electrophoresis, and ligation was carried out to the Not I site of the Sendai Virus genome 
cDNA, and it included in it The virus vector cDNA was made into pSeV+L/VEGF. 
Moreover, what included the conclusion signaHnterleaved-array-start signal (refer to 
drawing 2 ) created by the approach of example 1 publication in the lower stream of a 
river of VEGF cDNA at a bond, pSeV18+, and pSeV(+) HNL (each is made into 
pSeV18+/VEGF and pSeV(+) HNL/VEGF) was built for the comparison of the amount of 
manifestations. Viruses were collected from each cDNA as the conventional approach, 
and it considered as SeV18WEGF, SeVHNL/VEGF, and SeVL/VEGF, respectively. 
[0063] They are 6well(s) about Comparison of amount of manifestations> LLC-MK2 cell. 
After planting every 5x105 cellses per 1well on the plate and cultivating for 24 hours, 
each virus vector was infected in moi=5, 200microl recovery of a 24 hours after culture 
supernatant was done, and ELISA performed the quantum of VEGF in a culture 
supernatant The result is shown in drawing 10 . It turned out that it falls about by 1/10 
from the time of the amount of manifestations of VEGF including in the upstream of NP 
gene because this includes in the lower stream of a river of L gene, this invention 
persons are indicating that the amount of manifestations can be changed by changing an 
imprint start signal (WO 01/18223), and it is expected by combining this that the width of 
face of control of the amount of manifestations spreads further. 
[0064] 

[Effect of the Invention] The paramyxovirus vector which has the duplicate ability which 
can introduce a foreign gene by this invention was offered. The vector of this invention 
can control manifestation level by ac[)usting the insertion point of a foreign gene. The 
manifestation level of a foreign gene can be low stopped by inserting a foreign gene in a 
negative chain genome especially. Moreover, production of the virus vector by which the 
foreign gene was inserted in two or more kinds of parts is also considered. Since 
especially a Sendai Virus vector is very high and can control the manifestation level of a 
foreign gene by this invention further to a cell strain also with extensive transgenics 
effectiveness, use to the transgenics in living bodies, such as gene therapy, is expected. 
[0065] 

[Layout Table] 

SEQUENCE-LISTING<1 10> DNAVEC-Research-INC.<120> Paramyxovirus-vectors 
used-for-transduction of-foreign-genes<1 30> D3-X0002YK140X141><150> JP 
2000-1 52726<1 51 > 2000-05-1 8<150> CA 2322057<151> 2000-1 0-27<160> 40 <170> 



Patentln Ver. 2.0 <210> 1 <211> 10<212> DNA <213> Artificial Sequence<220> <223> 
Description of Artificial Sequence: artificially synthesized sequence <400> Ictttcaccct 10 
<210> 2 <211> 15<212> DNA <213> Artificial Sequence<220><223> Description of 
Artificial Sequence: artificially synthesized sequence <400> 2tttttcttac tacgg 15 <210> 3 
<211> 41<212> DNA <213> Artificial Sequence<220><223> Description of Artificial 
Sequence: artificially synthesized sequence <400> 3 ccaccgacca cacccagcgg ccgcgacagc 
cacggcttcg g 41 <210> 4 <211> 41<212> DNA <213> Artificial Sequence<220><223> 
Description of Artificial Sequence: artificially synthesized sequence <400> 4 ccgaagccgt 
ggctgtcgcg gccgctgggt gtggtcggtg g 41 <210> 5 <21 1> 40<212> DNA<213> Artificial 
Sequence<220><223> Description of Artificial Sequence: artificially synthesized sequence 
<400> 5 gaaatttcac ctaagcggcc gcaatggcag atatctatag 40 <210> 6 <211> 40<212> DNA 
<21 3> Artificial Sequence<220><223> Description of Artificial Sequence: artificially 
synthesized sequence <400> 6 ctatagatat ctgccattgc ggccgcttag gtgaaatttc 40 <210> 7 
<211> 43<212> DNA<213> Artificial Sequence<220><223> Description of Artificial 
Sequence: artificially synthesized sequence <400> 7 gggataaagt cccttgcggc cgcttggttg 
caaaactctc ccc 43 <210> 8 <211> 43<212> DNA <213> Artificial Sequence<220><223> 
Description of Artificial Sequence: artificially synthesized sequence <400> 8 ggggagagtt 
ttgcaaccaa gcggccgcaa gggactttat ccc 43 <210> 9 <211> 47<212> DNA<213> Artificial 
Sequence<220><223> Description of Artificial Sequence: artificially synthesized sequence 
<400> 9 ggtcgcgcgg tactttagcg gccgcctcaa acaagcacag atcatgg 47 <210> 10 <21 1> 
47<212> DNA<213> Artificial Sequence<220><223> Description of Artificial Sequence: 
artificially synthesized sequence <400> 1 0 ccatgatctg tgcttgtttg aggcggccgc taaagtaccg 
cgcgacc 47 <210> 11 <211> 44<212> DNA<213> Artificial Sequence<220> <223> 
Description-of-Artificial Sequence: artificially synthesized-sequence<400> Hcctgcccatc 
catgacctag cggccgcttc-ccattcaccc-tggg 44 <210> 12<211> 44<212> DNA<213> 
ArtificialSequence<220><223> Description of Artificial Sequence: artificially synthesized 
sequence <400> 12 cccagggtga atgggaagcg gccgctaggt catggatggg cagg 44 <210> 13 
<211> 40<212> DNA <213> Artificial Sequence<220><223> Description of Artificial 
Sequence: artificially synthesized sequence <400> 1 3 gcggcgcgcc atgctgctgc tgctgctgct 
gctgggcctg 40 <210> 14 <211> 40<212> DNA <213> Artificial Sequence<220><223> 
Description of Artificial Sequence: artificially synthesized sequence <400> 1 4 gcggcgcgcc 
cttatcatgt ctgctcgaag cggccggccg 40 <210> 15 <211> 74<212> DNA <213> Artificial 
Sequence<220><223> Description of Artificial Sequence: artificially synthesized sequence 
<400> 1 5 gcggccgcgt ttaaacggcg cgccatttaa atccgtagta agaaaaactt agggtgaaag 60 
ttcatcgcgg ccgc 74 <210> 16 <211> 74<212> DNA <213> Artificial Sequence<220><223> 
Description of Artificial Sequence: artificially synthesized sequence <400> 1 6 gcggccgcga 
tgaactttca ccctaagttt ttcttactac ggatttaaat ggcgcgccgt 60 ttaaacgcgg ccgc 74 <210> 17 
<211> 40<212> DNA <213> Artificial Sequence<220><223> Description of Artificial 
Sequence: artificially synthesized sequence <400> 1 7 ggagaagtct caacaccgtc cacccaagat 
aatcgatcag 40 <210> 18<211> 40<212> DNA <213> Artificial Sequence<220><223> 
Description of Artificial Sequence: artificially synthesized sequence <400> 1 8 ctgatcgatt 
atcttgggtg gacggtgttg agacttctcc 40 < Artificial Sequence[ 21 0> 19 <211> 38<212> DNA 
<213> ] <220><223> Description of Artificial Sequence: artificially synthesized sequence 
<400> 19 gtatatgtgt tcagttgagc ttgctgtcgg tctaaggc 38 < Artificial Sequence[ 21 0> 20 
<211> 38<212> DNA <213> ] <220><223> Description of Artificial Sequence: artificially 
synthesized sequence <400> 20 gccttagacc gacagcaagc tcaactgaac acatatac 38 <210> 21 



<211> 45<212> DNA <213> Artificial Sequence<220><223> Description of Artificial 
Sequence: artificially synthesized-sequence<400> 21caatgaactc tctagagagg 
ctggagtcac-taaagagtta-cctgg 45 <210> 22<211> 45<212> DNA<213> 
Artificial-Sequence<220> <223> Description-of-Artificial-Sequence: artificially 
synthesized sequence<400> 22ccaggtaact ctttagtgac tccagcctct ctagagagtt cattg 45 
<210> 23 <211> 52<212> DNA <213> Artificial Sequence<220><223> Description of 
Artificial Sequence: artificially synthesized sequence <400> 23 gtgaaagttc atccaccgat 
cggctcactc gaggccacac ccaaccccac eg 52 <210> 24 <211> 52<212> DNA <213> Artificial 
Sequence<220><223> Description of Artificial Sequence: artificially synthesized sequence 
<400> 24 cggtggggtt gggtgtggcc tcgagtgagc cgatcggtgg atgaactttc ac 52 <210> 25 <21 1> 
47<212> DNA <213> Artificial Sequence<220><223> Description of Artificial Sequence: 
artificially synthesized sequence <400> 25 cttagggtga aagaaatttc agctagcacg gcgcaatggc 
agatatc 47 <210> 26 <211> 47<212> DNA <213> Artificial Sequence<220><223> 
Description of Artificial Sequence: artificially synthesized sequence <400> 26 gatatctgee 
attgegcegt gctagctgaa atttctttca ccctaag 47 <210> 27 <21 1> 47<212> DNA <213> 
Artificial Sequence<220><223> Description of Artificial Sequence: artificially synthesized 
sequence <400> 27 cttagggata aagtcccttg tgcgcgcttg gttgeaaaac tctcccc 47 <210> 28 
<211> 47<212> DNA <213> Artificial Sequence<220><223> Description of Artificial 
Sequence: artificially synthesized sequence <400> 28 ggggagagtt ttgcaaccaa gcgcgcacaa 
gggactttat ccctaag 47 <210> 29 <211> 47<212> DNA <213> Artificial 
Sequence<220><223> Description of Artificial Sequence: artificially synthesized sequence 
<400> 29 ggtcgegegg tactttagtc gacacctcaa acaagcacag atcatgg 47 <210> 30 <21 1> 
47<212> DNA <213> Artificial Sequence<220><223> Description of Artificial Sequence: 
artificially synthesized sequence <400> 30 ccatgatctg tgcttgtttg aggtgtcgac taaagtaccg 
cgcgacc 47 <210> 31 <211> 49<212> DNA <213> Artificial Sequence<220><223> 
Description of Artificial Sequence: artificially synthesized sequence <400> 31 cccagggtga 
atgggaaggg ccggccaggt catggatggg caggagtcc 49 <210> 32 <211> 49<212> DNA <213> 
Artificial Sequence <220> <223> Description of-Artificial-Sequence: artificially 
synthesized-sequence<400> 32ggactcctgc ccatccatga cctggccggc-ccttcccatt-caccctggg 
49 <210> 33<211> 72<212> DNA<213> Artificial Sequence<220> <223> 
Description-of-ArtificiahSequence: artificially synthesized sequence <400> 33 
ggccgcttaa ttaacggttt aaacgcgcgc caacagtgtt gataagaaaa acttagggtg 60 aaagttcatc ac 72 
<210> 34 <211> 72<212> DNA <213> Artificial Sequence<220><223> Description of 
Artificial Sequence: artificially synthesized sequence <400> 34 ggccgtgatg aactttcacc 
ctaagttttt cttatcaaca ctgttggcgc gcgtttaaac 60 cgttaattaa gc 72 <210> 35<211> 50 <212> 
DNA<21 3> Artificial Sequence <220> <223> Description of Artificial Sequence: 
artificiallysynthesized sequence <400> 35 cgtgcagaac gatcgaagct ccgcggccgc tggaagtctt 
ggacttgtcc 50 <210> 36 <211> 50<212> DNA <213> Artificial Sequence<220><223> 
Description of Artificial Sequence: artificially synthesizedsequence <400> 36 ggacaagtcc 
aagacttcca gcggccgcgg agcttcgatc gttctgcacg 50 <210> 37 <211> 44<212> DNA <213> 
Artificial Sequence<220><223> Description of Artificial Sequence: artificially synthesized 
sequence <400> 37 gcggcgcgcc aaccatgaac tttctgctgt cttgggtgca ttgg 44 <210> 38 <21 1> 
40<212> DNA <213> Artificial Sequence<220><223> Description of Artificial Sequence: 
artificially synthesized sequence <400> 38 gcggcgcgcc tcaccgcctc ggcttgtcac atetgeaagt 
40 <210> 39 <211> 60<212> DNA <213> Artificial Sequence<220><223> Description of 
Artificial Sequence: artificially synthesized sequence <400> 39 ggccgctaag aaaaacttag 



ggtgaaagtt cacttcacga gggcgcgccg tttaaactgc 60 <210> 40 <21 1> 60<212> DNA <213> 
Artificial Sequence<220><223> Description of Artificial Sequence: artificially synthesized 
sequence <400> 40 ggccgcagtt taaacggcgc gccctcgtga agtgaacttt caccctaagt ttttcttagc 
60 
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[Brief Description of the Drawings] 

fDrawing 11 It is drawing showing the structure (B) of five kinds of Sendai Virus genomes 
cDNA which newly introduced the NotI site with subcloning (A) of a Sendai Virus genome 
cDNA fragment/ and were built 

[Drawing 21 It is drawing showing the structure of the plasmid for cloning for adding a 
NotI site, an imprint start signal, interleaved array, and the conclusion signal of an imprint 
to SEAP. 

[Drawing 31 It is drawing showing the structure (B) of DNA for cloning for inserting a 
foreign gene in the structure (A) of the Sendai Virus genome of the lower stream of a 
river of L gene, and the lower stream of a river of L gene. 

[Drawing 41 It is drawing showing the result of the plaque assay of each Sendai Virus 
vector. Some fluorescence images of plaque assay captured by LAS1000 are shown. 
[Drawing 51 It is drawing showing the result of having compared the difference in the 
amount of manifestations of the reporter gene (SEAP) between each Sendai Virus 
vector. The relative value was expressed, respectively, having used the data of 
SeV18+/SEAP as 100. It turned out that the activity of manifestations, i.e., the amount, 
falls as the SEAP gene was located down-stream. 

[Drawing 61 It is drawing showing the structure of the multi-cloning site built to the 
Sendai Virus genome cDNA. 

[Drawing 71 It is drawing showing the structure of a multi-cloning site. A base sequence 
shows the example of the restriction enzyme site of PacI-Pmel-BssHII-TspRI, and the 
multi-cloning site which has an E/I/S array. 

[Drawing 81 It is drawing showing the structure of the Sendai Virus genome cDNA which 
newly introduced the Not I site with subcloning of a Sendai Virus genome cDNA fragment, 
and was built 

[Drawing 91 It is drawing showing the structure of the plasmid for cloning for adding a Not 
I site, an imprint start signal, interleaved array, and the conclusion signal of an imprint to 
VEGF, and the structure of VEGF after addition. 

[Drawing 1 01 It is drawing showing the comparison of the amount of manifestations of the 
SeV vector of VEGF loading by ELISA. What carried VEGF after L gene had the lowest 
amount of manifestations. 
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